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The  Biological  Services  Program  was  established  within  the  U.S.  Fish 
and  Wildlife  Service  to  supply  scientific  information  and  methodologies  on 
key  environmental  issues  that  impact  fish  and  wildlife  resources  and  their 
supporting  ecosystems.  The  mission  of  the  program  is  as  follows: 

•  To  strengthen  the  Fish  and  Wildlife  Service  in  its  role  as 
a  primary  source  of  information  on  national  fish  and  wild- 
life resources,  particularly  in  respect  to  environmental 
impact  assessment. 

•  To  gather,  analyze,  and  present  information  that  will  aid 
decisionmakers  in  the  identification  and  resolution  of 
problems  associated  with  major  changes  in  land  and  water 
use. 

•  To  provide  better  ecological  information  and  evaluation 
for  Department  of  the  Interior  development  programs,  such 
as  those  relating  to  energy  development. 

Information  developed  by  the  Biological  Services  Program  is  intended 
for  use  in  the  planning  and  decisionmaking  process  to  prevent  or  minimize 
the  impact  of  development  on  fish  and  wildlife.  Research  activities  and 
technical  assistance  services  are  based  on  an  analysis  of  the  issues,  a 
determination  of  the  decisionmakers  involved  and  their  information  needs, 
and  an  evaluation  of  the  state  of  the  art  to  identify  information  gaps 
and  to  determine  priorities.  This  is  a  strategy  that  will  ensure  that 
the  products  produced  and  disseminated  are  timely  and  useful. 

Projects  have  been  initiated  in  the  following  areas:  coal  extraction 
and  conversion;  power  plants;  geothermal ,  mineral  and  oil  shale  develop- 
ment; water  resource  analysis,  including  stream  alterations  and  western 
water  allocation;  coastal  ecosystems  and  Outer  Continental  Shelf  develop- 
ment; and  systems  inventory,  including  National  Wetland  Inventory, 
habitat  classification  and  analysis,  and  information  transfer. 

The  Biological  Services  Program  consists  of  the  Office  of  Biological 
Services  in  Washington,  D.C.,  which  is  responsible  for  overall  planning  and 
management;  National  Teams,  which  provide  the  Program's  central  scientific 
and  technical  expertise  and  arrange  for  contracting  biological  services 
studies  with  states,  universities,  consulting  firms,  and  others;  Regional 
Staffs,  who  provide  a  link  to  problems  at  the  operating  level;  and  staffs  at 
certain  Fish  and  Wildlife  Service  research  facilities,  who  conduct  in-house 
research  studies. 
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PREFACE 

The  U.S.  Department  of  the  Interior  and  the  Fish  and  Wildlife  Service 
(FWS)  have  played  major  roles  in  issues  involving  the  siting  of  coastal  refin- 
ery projects.  The  basis  for  the  Department's  position  on  these  types  of 
projects  has  been  the  National  and  regional  significance  of  the  fish  and 
wildlife  resources  at  the  proposed  sites  and  the  susceptibility  of  these 
resources  to  new  or  added  stress. 

Given  the  projected  needs  for  oil  refineries  and  energy  facilities  along 
the  Atlantic  coast,  as  well  as  the  future  likelihood  for  Departmental  involve- 
ment in  siting  issues,  the  Under  Secretary  of  the  Interior  proposed  that  "... 
Government  should  take  the  initiative  in  helping  industry  find  locations  for 
refineries,  power  plants,  and  other  energy  stations  which  would  best  serve  the 
interests  of  all  involved"  (news  conference,  Norfolk,  Virginia,  2  January 
1979).  In  addition,  the  Council  on  Environmental  Quality  has  explored  what 
Federal  agencies  might  do  to  provide  advance  information  on  the  environmental 
sensitivity  of  various  coastal  areas  to  the  impacts  of  major  energy  facili- 
ties. 

The  objective  is  to  produce  an  inventory  of  those  important  ecological 
resources  along  the  Atlantic  coast  which  could  be  impacted  by  coastal  siting 
of  refineries,  petrochemical,  and  gas  or  liquid  natural  gas  facilities. 

Questions  about,  or  requests  for  copies  of  this  publication  should  be 
addressed  to: 

Information  Transfer  Specialist 
National  Coastal  Ecosystems  Team 
U.S.  Fish  and  Wildlife  Service 
NASA-SI i del  1  Computer  Complex 
1010  Gause  Boulevard 
SI i dell ,  Louisiana  70458 


This  report  should  be  cited: 

Beccasio,  A.D.;  Weissberg, ' G.H. ;  Redfield,  A.E.,  et  al .  Atlantic  Coast 
ecological  inventory:  user's  guide  and  information  base.  Washington,  DC: 
Biological  Services  Program,  U.S.  Fish  and  Wildlife  Service;  1980;  163  p. 
Available  from:  U.S.  Fish  and  Wildlife  Service,  SI i dell,  LA;  FWS/OBS-80/51. 
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PART  1 
INTRODUCTION 


1.1  BACKGROUND 

Plans  for  new  major  energy  facilities  along  the  Atlantic  coastline  of  the 
United  States  have  recently  conflicted  with  the  protection  of  valuable  coastal 
fish  and  wildlife  species  and  their  habitats.  Conflicts  arose  during  the 
recent  proposed  siting  of  oil  refineries  in  Maine  and  Virginia.  In  Eastport, 
Maine,  the  conflict  centered  around  the  siting  of  a  proposed  refinery  in  an 
area  where  numerous  bald  eagles  nest  and  other  valuable  resources  occur.  The 
siting  of  a  proposed  refinery  on  the  Chesapeake  Bay  at  Portsmouth,  Virginia, 
was  opposed  primarily  because  the  resources  were  already  under  stress.  The 
area  supports  extensive  oysterbeds  and  a  blue  crab  overwintering  area. 

To  reduce  future  conflicts,  such  as  those  which  occurred  in  Maine  and 
Virginia,  the  U.S.  Fish  and  Wildlife  Service  (FWS)  has  conducted  an  ecological 
inventory  to  assist  industry  in  their  advanced  planning  and  evaluation  pro- 
cedures. FWS's  intent  was  to  lessen  the  chance  for  serious  dispute  during  the 
later  permit  review  evaluation  process.  This  study  resulted  in  31  fish  and 
wildlife  coastal  inventory  maps  (referred  to  in  this  report  as  maps)  and  a 
User's  Guide  and  Information  Base  (referred  to  as  the  report).  This  is  the 
first  phase  of  an  effort  by  FWS  to  provide  planners  and  industry  officials 
with  the  appropriate  assistance  and  guidance  in  their  plans  for  environmental 
protection.  The  maps  reduce  the  potential  for  conflict  by  depicting  areas  or 
resources  that  are  most  ecologically  or  economically  valuable  and  that  could 
be  most  vulnerable  to  the  construction  and  operation  of  energy-producing 
facilities.  In  addition,  the  maps  should  be  of  assistance  in  reducing  envi- 
ronmental damage  from  energy  facilities  at  any  location  along  the  Atlantic 
coast. 

Although  the  value  of  the  inventory  maps  is  somewhat  restricted  by  their 
scale  and  the  scarcity  of  fish  and  wildlife  and  habitat  information,  this 
report  and  the  maps  provide  a  comprehensive  inventory  of  the  natural  resources 
of  the  Atlantic  coast.  These  resource  maps  have  been  sought  by  coastal  plan- 
ners for  coastal  zone  management  and  oil  spill  contingency  planning. 


1.2  PURPOSE  AND  SCOPE 

The  purpose  of  the  User's  Guide  and  Information  Base  report  and  the 
inventory  maps  is  to  establish  the  size  and  scope  of  natural  resources,  as 
well  as  their  location  and  value.  The  report  supplements  the  maps  with  bio- 
logical descriptions  and  lends  support  and  credence  to  the  map  inventories. 
The  maps  identify  significant  natural  resource  areas  and  fish  and  wildlife 
resource  concentrations  along  the  Atlantic  seaboard  which  are  vulnerable  to 
the  construction  and  operation  of  oil-  and  gas-processing  facilities  and 
transportation  systems.  The  focus  of  this  inventory  is  on  the  ecological 
resources  subject  to  the  provisions  of  the  Fish  and  Wildlife  Coordination  Act, 
the  Endangered  Species  Act,  and  other  related  legislation.  The  area  covered 
by  the  inventory  ranges  from  the  Canadian  border  to  the  southern  tip  of 
Florida,  excluding  the  Florida  Keys.  The  study  area  includes  the  shoreline 
seaward  to  the  Federal-state  demarcation  zone  (the  three-mile  limit),  and 
inland  to  the  coastal  zone  boundary,  as  defined  by  each  state.  In  special 
cases,  the  study  area  extends  to  the  head  of  navigable  waterways  under  tidal 
influence. 

The  maps  provide  an  inventory  of  important  coastal  fish  and  wildlife 
species  and  their  habitats.  Other  land-use  designations,  such  as  wildlife 
refuges,  parks,  and  Federal  Class  I  air  quality  areas,  also  are  included.  The 
maps  and  this  report  do  not  designate  areas  where  energy  facilities  or  trans- 
portation systems  should  be  located,  but  rather  they  both  identify  areas  of 
significant  concern.  These  maps  are  not  intended  as  the  only  source  of  re- 
source information  for  the  Atlantic  coast.  Due  to  the  small-scale  maps  and 
schedule  constraints  on  data  collection,  only  significant  species  locations 
and  distributions  are   presented. 

1.3  COASTAL  CLASSIFICATION  AND  DESCRIPTION 

The  study  area  (shaded  coastline,  figure  1)  covers  portions  of  15  coastal 
states  and  occupies  approximately  196,840  square  kilometers  (76,000  square 
miles).  The  study  area  lies  within  two  physiographic  provinces:  the  New 
England  Province  and  the  Coastal  Plain  Province.  The  New  England  Province 
occupies  the  northern  segment  of  the  coast  from  the  Canadian  border  to  Long 
Island  Sound.  The  middle  and  southern  segments  of  the  Atlantic  coast,  extend- 
ing from  Long  Island  Sound  southward  to  the  southern  tip  of  Florida,  are 
situated  within  the  Coastal  Plain  Province.  Each  of  these  provinces  corre- 
sponds closely  to  the  Level  I  hierarchical  classification  scheme  for  coastal 
ecosystems  developed  by  Terrell  (1979).  The  New  England  Province  is  compat- 
ible with  Terrell's  North  Atlantic  Zone  and  the  Coastal  Plain  Province  is 
contained  within  Terrell's  Middle  Atlantic,  South  Atlantic,  and  Southern  Flor- 
ida Zones.  This  report  is  organized  according  to  the  Level  I  (zones)  and 
Level  II  (sections)  subdivisions  which  comprise  Terrell's  classification 
(figure  2).  A  description  of  each  section  in  each  zone  is  given  in  table  1. 
The  12  sections  provide  the  format  for  describing  the  resources  identified  in 
the  inventory.  For  this  report,  Terrell's  Level  I  boundary  between  the  Middle 
Atlantic  and  South  Atlantic  Zones  was  moved  northward  from  Cape  Hatteras, 
North  Carolina,  to  Cape  Henry,  Virginia,  and  the  Southern  Florida  Zone  is 
discussed  as  part  of  the  South  Atlantic  Zone.  For  additional  clarity,  the 
original  Level  II  boundary  for  the  Sea  Islands  section  was  moved  southward 
from  Cape  Fear  to  Winyah  Bay. 
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Figure  1.  The  study  area. 
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Figure  2.  Classification  scheme  for  Atlantic  coast  ecosystems,  showing  zones  and  sections 
(modeled  after  Terrell,  1979). 
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The  North  Atlantic  Zone  occupies  the  northern  quarter  of  the  study  region 
(figure  2).  The  Gulf  of  Maine  Coast  and  the  Northern  New  England  Coast  sec- 
tions of  the  North  Atlantic  Zone  are  underlaid  by  crystalline  rock  and  are 
characterized  by  low  rolling  hills  of  moderate  relief,  which  have  been  modi- 
fied by  glacial  action.  The  Maine  coastline,  in  particular,  is  a  typical 
shoreline  of  submergence  exhibiting  numerous  embayments,  fiord-like  estuaries, 
and  wave-cut  cl iffs. 

The  Southern  New  England  Coast  section  in  the  Middle  Atlantic  Zone  is 
characterized  by  dissected  and  glaciated  low  hills  of  moderate  relief,  which 
have  developed  on  complex  structural  features  of  crystalline  rock.  Although 
the  coastline  is  irregular  and  submerged,  it  does  not  exhibit  the  deeply 
incised  bays  and  estuaries  which  are  prominent  in  Maine  and  in  parts  of  north- 
ern Massachusetts  and  eastern  Rhode  Island. 

The  physiography  of  the  Atlantic  coast  changes  markedly  from  Long  Island 
Sound  to  Florida.  This  change  in  coastline  pattern  and  topographic  config- 
uration is  due  principally  to  differences  in  lithology  and  processes  of 
deposition  and  erosion  along  a  shoreline  which  varies  from  submerged  to  com- 
posite to  emergent.  The  coast  from  New  York  to  Florida  is  characterized  by  a 
series  of  poorly  consolidated,  gently  dipping  sedimentary  strata  consisting  of 
variable  thicknesses  of  sands,  silts,  clays,  and  marls.  Physiographically, 
this  area  extends  from  Cape  Cod  southward  to  the  East  Florida  section. 

From  the  New  York  Bight  subsection,  located  in  the  Middle  Atlantic  Zone, 
south  to  the  Pamlico  Sound  subsection  of  the  South  Atlantic  Zone  is  a  sub- 
maturely  dissected,  composite  shoreline  of  low-to-moderate  relief  containing 
numerous  terraces  aligned  parallel  to  the  coast.  The  coastline  is  highly 
irregular  and  is  characterized  by  drowned  river  valleys  and  wide  embayments 
including  the  Delaware  and  Chesapeake  Bays.  A  series  of  long,  narrow  barrier 
islands  occurs  offshore,  particularly  in  areas  adjacent  to  the  southern  coast 
of  Long  Island,  and  portions  of  New  Jersey,  the  Delmarva  Coast,  and  North 
Carolina.  These  barrier  island  systems  serve  to  protect  bays,  shallow  waters, 
and  marshes  from  wave  action  and  currents  along  the  coast. 

The  Virginia-Carolina  Coast  and  Sea  Islands  sections  have  a  low  relief, 
terraced  coastal  plain  with  a  submerged  and  dissected  coastline.  Large  rivers 
in  this  area  carry  sediment  loads  which,  when  deposited  at  the  river  mouth, 
form  barrier  beaches  and  extensive  marshes  backed  by  swamps.  The  barrier  is- 
lands in  this  section  are  small,  but  numerous  in  comparison  to  the  longer, 
more  continuous  stretches  which  characterize  the  lower  Middle  Atlantic  Zone. 

The  East  Florida  section  is  a  young  marine  plain  of  yery  low  relief 
characterized  by  sandhills,  swamps,  sinks,  and  lakes.  Few  streams  drain  in 
this  lowland  area.  The  underlying  sedimentary  strata  recently  have  been 
raised  above  sea  level  and  the  coastline  is  a  typical  shoreline  of  emergence, 
characterized  by  an  extensive  series  of  nearly  continuous  barrier  islands 
extending  from  Daytona  Beach  to  Biscayne  Bay.  Biscayne  Bay  is  discussed  as 
part  of  the  South  Atlantic  Zone  in  this  report. 


PART  2 
METHODOLOGY 


2.1  COASTAL  ZONE  BOUNDARIES 

The  study  area  inland  boundaries  are  the  same,  with  a  few  exceptions,  as 
the  coastal  zone  boundaries  for  each  state.  Information  on  coastal  zone 
boundaries  (to  establish  the  study  area  boundaries)  was  obtained  from  maps  and 
reports  supplied  by  the  Office  of  Coastal  Zone  Management  of  the  National 
Oceanic  and  Atmospheric  Administration  (NOAA)  and  by  each  of  the  15  states 
along  the  Atlantic  seaboard.  The  three-mile  limit  delineation  (offshore 
boundary)  was  based  on  information  furnished  by  the  Bureau  of  Land  Management 
(BLM)  and  NOAA.  Because  the  designation  of  inland  coastal  boundaries  is 
complex,  the  extent  of  the  boundaries,  as  defined  for  this  study,  is  sum- 
marized in  table  2.  For  the  five  New  England  states,  the  coastal  zone 
boundaries  encompass  the  inland  limits  of  designated  coastal  towns,  except  in 
Connecticut  where  the  coastal  zone  extends  up  the  Connecticut  River  to  Hart- 
ford. In  New  York,  the  coastal  zone  boundary  includes  Long  Island  and  a 
portion  of  the  Hudson  River  Valley  to  Albany.  The  coastal  zone  boundaries 
used  in  this  study  to  define  the  inland  limits  of  Massachusetts,  Rhode  Island, 
Connecticut,  and  New  York  were  extended  beyond  the  officially  designated  state 
limits  so  that  they  would  be  compatible  with  the  regional  1:250, 000-scale  map 
presentation.  In  New  Jersey  and  Pennsylvania,  the  inland  boundaries  were 
based  on  a  series  of  roads  and  rights-of-way.  Delaware's  coastal  zone  in- 
cludes the  entire  State.  The  inland  coastal  zone  boundaries  for  Maryland  and 
Virginia,  follow  the  coastal  (tidewater)  counties  and  independent  cities.  In 
addition,  Washington,  D.C.,  is  included  as  part  of  the  coastal  zone.  Coastal 
county  boundaries  were  used  for  defining  the  North  Carolina,  South  Carolina, 
and  Georgia  inland  boundaries.  In  Florida,  roads  and  rights-of-way  define  the 
inland  coastal  boundary.  For  the  specific  location  of  accepted  coastal  zone 
management  boundaries,  contact  the  appropriate  state  coastal  zone  management 
agency. 

2.2  DATA  COLLECTION  AND  REPORTING 

The  data  used  to  compile  the  habitat  inventory  maps  and  the  supporting 
narrative  report  were  collected  from  numerous  Federal  organizations  such  as 
FWS,  the  National  Marine  Fisheries  Service  (NMFS),  the  U.S.  Environmental 
Protection  Agency  (EPA),  BLM,  NOAA,  water  and  natural  resource  divisions  of 
the  various  states,  and  private  organizations,  such  as  the  Atlantic  States 
Fisheries  Commission,  regional  planning  commissions,  environmental  research 
foundations,  and  universities.   The  references  acquired  from  the  numerous 
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Table  2.  Criteria  for  establishing  state 
coastal  zone  management  (CZM)  boundaries. 


State 


Coastal  zone  boundary  follows  or  includes 


Source 


Maine 

New  Hampshire 

Massachusetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 
North  Carolina 
South  Carolina 
Georgia 

Florida 


Coastal  towns 

Coastal  towns 

Coastal  towns 

Coastal  towns 

Coastal  towns  plus  Connecticut  River 
to  Hartford 

All  of  Long  Island  and  Hudson  Valley 
to  Albany 

Roads  and  rights-of-way;  Delaware  and 
Hudson  River  areas  determined  for 
this  study 

Roads  and  rights-of-way 

Coastal  counties  (entire  state) 

Coastal  (tidewater)  counties  plus 
Washington,  D.C. 

Coastal  (tidewater)  counties  and  towns 

Coastal  (tidewater)  counties 

Coastal  counties 

Coastal  counties 


Roads  and  rights-of-way 


State  CZM 

State  CZM 

State  CZM 

State  CZM 

State  CZM 

State  CZM 

State  CZM 
State  CZM 
State  CZM 

State  CZM 

State  CZM 

State  CZM 

State  CZM 

FWS  using  state's 

former  CZM 

boundary 

State  CZM 
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agencies  were  reviewed  and  analyzed  for  each  geographic  area,  and  information 
on  major  habitats  and  fish  and  wildlife  resource  groups  was  abstracted.  For  a 
complete  listing  of  all  information  sources  contacted,  see  the  List  of  Sources 
included  at  the  end  of  each  section  of  this  report.  Major  emphasis  was  placed 
on  information  that  was  accurate,  useful,  and  applicable  to  the  inventory 
maps. 

Because  the  base  map  scale  was  relatively  small  (1:250,000),  the  amount 
of  information  shown  on  each  map  was  considered  carefully  to  prevent  excessive 
detail  and  confusion.  Species  with  special  status  and  special  land-use  areas 
were  major  elements  of  the  map  inventory.  For  example,  the  location  of  every 
endangered  or  threatened  species  and  the  special  land-use  areas,  such  as 
parks,  wildlife  refuges,  and  preserves,  within  the  study  boundaries  were  shown 
on  the  maps  where  data  were  available. 

The  maps  present  significant  resources  using  both  point  feature  and  area 
feature  symbols.  Instead  of  multiple  overlays,  the  information  on  a  single 
map  was  indicated  by  using  various  symbols,  colors,  and  patterns.  This  method 
was  found  to  provide  the  most  uncluttered,  readable,  and  understandable  map. 

Major  categories  shown  on  the  inventory  maps  were  species  with  special 
status  (e.g.,  the  endangered  shortnose  sturgeon),  valuable  resources  (e.g., 
shellfish  and  waterfowl),  migratory  routes  (e.g.,  shorebirds  and  Atlantic 
salmon),  and  seasonal  habits  (e.g.,  overwintering).  Additional  information 
about  distribution,  density,  and  life  history  of  a  particular  species  or  group 
was  incorporated  in  this  report  for  each  of  the  coastal  zones  (parts  4  to  6). 

2.3  DATA  REVIEW  AND  ANALYSIS 

The  data  and  literature  search  included  cataloging,  reviewing,  and 
analyzing  a  large  amount  of  ecological  data.  This  review  was  a  major  task, 
and  deciding  what  data  should  be  included  on  the  maps  required  considerable 
judgement. 

One  or  more  writers  of  this  report  visited  selected  areas  within  each  of 
the  three  major  zones.  They  collected  information  and  corresponded  with  eco- 
logists  and  fish  and  game  agency  personnel.  However,  most  of  the  information 
was  obtained  by  telephoning  Federal,  state,  local,  and  private  groups  familiar 
with  the  resources  of  a  particular  area  and  by  requesting  appropriate  reports 
and  data. 

A  list  of  most  of  the  important  plants  and  animals  (and  their  scientific 
names)  in  the  study  area  (364  species)  is  given  in  table  3.  Data  were  com- 
piled for  each  species  which  had  a  special  status  designation  (endangered  or 
threatened)  and  for  groups  (e.g.,  fish  or  birds),  types  of  habitat  (e.g., 
reefs  or  marshes),  and  when  available,  resource  statistics  also  were  compiled. 
The  type  and  amount  of  detail  shown  on  each  map  was  dependent  on  the  type  and 
amount  of  information  available. 

Data  were  most  available  for  species  which  were  threatened  anu  endan- 
gered, and  for  fish  and  wildlife  species  that  support  commercial  or  sport 
industries.  For  major  fisheries,  data  on  the  maps  include  spawning  and  nur- 
sery areas,  shellfish  bed  locations,  and  fishing  areas.  For  birds,  wildlife, 
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and  marine  mammal  species  of  major  importance,  the  nesting,  wintering,  migra- 
tory, and  major  concentration  areas  were  indicated  on  the  maps  if  data  were 
available.  Because  many  groups  or  species  occur  ubiquitously,  the  notebox  on 
each  map  indicates  their  occurrence  in  each  area.  Areas  of  special  biological 
concern,  such  as  reefs,  seagrass  beds,  beaches,  dunes,  offshore  islands, 
marshes,  and  Class  I  shellfish  waters,  are  indicated  on  the  maps,  depending  on 
their  size  and  their  economic,  ecological,  or  scientific  importance.  The 
species,  habitat,  and  status  designations  have  been  depicted  by  a  combination 
of  symbols  keyed  to  alphanumeric  descriptors  and  color.  A  list  of  the  de- 
picted aquatic  and  terrestrial  species  and  their  identifying  numbers  is  shown 
on  each  map. 

The  data  are  only  as  reliable  as  the  source  material.  Certain  information 
was  not  included  on  the  maps  if  reports  were  not  readily  available,  if  the 
reports  contained  proprietary  information,  if  the  data  were  ambiguous,  or  if 
the  source  material  was  difficult  to  obtain.  Because  of  time  constraints,  a 
comprehensive  review  of  published  and  unpublished  reports  was  not  possible. 
Nonetheless,  the  information  presented  on  the  inventory  maps  and  in  this  re- 
port represents  the  most  reliable  information  available  as  of  April  1980  for 
the  entire  Atlantic  Coastal  Zone. 

2.4  INVENTORY  GRAPHICS 

2.4.1  The  Maps  and  Grid  System 

The  base  maps  used  in  this  study  are  the  United  States  Geological  Survey 
(USGS)  National  Topographic  Nap  series  with  a  scale  of  1:250,000.  These  maps 
contain  the  Universal  Transverse  Mercator  (UTM)  grid  system.  The  31  Atlantic 
Coast  Ecological  Inventory  maps  are  shown  in  figure  3  and  listed  in  table  4. 
Parts  of  two  additional  USGS  maps  have  been  included  as  insets.  The  extreme 
northern  coast  of  Maine  is  covered  by  a  portion  of  the  Fredericton  sheet  which 
is  included  as  an  inset  on  the  Eastport  sheet.  In  addition,  a  portion  of  the 
western  third  of  the  Albany  map,  covering  the  Hudson  Valley,  has  been  placed 
to  the  left  of  the  Hartford  sheet. 

The  10,000-meter  centered  UTM  grid  system  is  used  on  the  maps  as  an 
aid  in  locating  specific  points.  The  flexibility  of  the  UTM  grid  system  is 
advantageous  in  this  inventory  because  of  the  variable  orientation  of  the 
coastline.  Although  major  sections  of  the  Atlantic  coast  trend  in  a  north- 
south  direction,  other  sections  are  oriented  in  an  east-west  direction.  As  a 
result,  the  east-west  grid  lines  are  employed  to  great  advantage  in  describing 
the  biological  resources  along  a  north-south  coastal  segment,  whereas  the 
north-south  grid  lines  are  used  to  describe  the  biological  resources  occurring 
within  portions  of  an  east-west- coastal  trend. 

In  this  study,  the  UTM  grid  reference  system  has  been  used  with  the  sec- 
tional classification  of  the  Atlantic  coast  (table  1,  figures  2  and  3).  The 
east-west  grid  lines  are  used  to  provide  the  basic  reference  system  for  the 
major  portion  of  the  coast,  particularly  in  the  region  extending  from  the 
southern  half  of  the  New  York  Bight  section  (New  Jersey  Shore)  to  the  Biscayne 
Bay.  The  north-south  grid  is  employed  to  locate  the  biological  resources 
within  selected  portions  of  the  study  region,  specifically  the  Gulf  of  Maine 
Coast,  the  Southern  New  England  Coast,  and  the  northern  third  of  the  New  York 
Bight  (Long  Island  South  Shore). 
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Figure  3.    Index  to  map  sheets  and  major  zones  of  Atlantic  Coast  Ecological  Inventory. 
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Instructions  on  how  to  use  the  UTM  system  are  found  in  the  User's  Guide 
(part  3)  of  this  report  and  on  the  legend  of  each  map.  Standard  alphanumeric 
coding    is    employed    to    identify    the    geographic    location   of    specific    points. 

2.4.2  Cartographic  Discussion 

USGS  supplied  the  separation  plates  for  each  of  the  base  map  sheets  used 
in  this  study.  Each  map  sheet  generally  consists  of  a  series  of  separation 
plates  that  show  drainage,  open  water,  contour,  road,  and  cultural  features. 
The  individual  separation  plates  composing  each  base  map  were  aligned  and  pin 
registered  before  being  used  for  the  inventory  graphics.  A  black  and  white 
composite  of  each  base  map  was  reproduced  on  stable  base  mylar.  These  indi- 
vidual prepunched  mylar  maps  then  were  used  as  the  data  base  during  the 
synthesis  and  compilation  of  the  biological  and  land-use  resources  of  the 
study  region.  Special  land-use  delineations  were  compiled  directly  on  the 
mylar  base.  The  terrestrial  and  aquatic  resources  were  compiled  on  separate 
mylar  overlays  and  pin  registered  to  each  of  the  mylar  base  maps. 

The  cartographic  effort  involved  a  series  of  coordinated  tasks  leading  to 
the  production  of  31  color-coded  maps  showing  the  ecological  resources  of  the 
Atlantic  coast.  The  tasks  included  negative  engraving  (scribing  process), 
preparation  of  negative  open  windows  (peelcoat  process),  composition  of  type 
nomenclature,   placement  of  type,  and  photo  laboratory  processing. 

All  linework  and  map  unit  boundaries  were  prepared  by  scribing  to  ensure 
consistent  line  weights  and  close  tolerance.  The  resulting  scribe  plates 
subsequently  were  used  to  make  press-ready  negatives  for  printing  by  means  of 
contact  photographic  methods.  In  addition,  the  scribe  plates  provided  the 
capability  for  applying  special  colors  to  specific  map  unit  boundaries.  For 
example,  this  process  made  it  possible  to  separate  and  portray  aquatic  map 
unit  boundaries  in  blue,  terrestrial  map  unit  boundaries  in  brown,  and  species 
with  special  status  map  unit  boundaries  in  red.  The  peelcoat  process  allowed 
large  areas  to  be  portrayed  with  special  tints.  For  example,  yellow  high- 
lights the  study  area  limits,  and  light  green  shows  the  extent  of  special 
land-use  areas. 

Each  map  sheet  contains  an  average  of  14  separate  pin-registered  flats-- 
a  single  flat  represents  a  specific  set  of  similar  items,  such  as  base  map 
information,  symbols,  patterns,  linework,  and  nomenclature.  Flats  with  the 
same  color  code  were  combined  and  photographed  individually  to  produce  a  final 
press-ready  negative.  A  total  of  five  press-ready  negatives  were  produced  for 
each  map  sheet;  each  negative  represents  one  of  the  five  colors  depicted  on 
the  map.  The  press-ready  negatives  were  subsequently  placed  into  a  frame 
collar,  which  was  developed  by  USGS,   prior  to  printing. 

2.4.3  Inventory  Map  Development 

The  inventory  maps  are  the  major  data  source  for  the  location  of  impor- 
tant biological  and  ecological  resources  along  the  Atlantic  coast.  Prior  to 
preparing  the  final  set  of  inventory  maps,  selected  experiments  were  performed 
to  evaluate  and  demonstrate  the  applicability  of  employing  colors,  patterns, 
and  symbols  for  mapping  different  types  of  biological  and  land-use  informa- 
tion.     These    experiments    were    directed    toward    determining    which    techniques 
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would  be  most  appropriate  for  satisfying  the  resource  mapping  requirements  of 
the  inventory. 

The  two  areas  along  the  Atlantic  coast  selected  for  trial  graphics  were 
the  Gulf  of  Maine  and  the  Sea  Islands  of  Georgia.  The  1:250, 000-scale  quad- 
rangles covering  Bangor,  Maine,  and  Brunswick,  Georgia,  were  used.  Sample 
color-coded  maps  were  submitted  to  FWS  for  review  and  comments. 

The  final  inventory  graphics  were  prepared  after  draft  copies  of  the 
inventory  graphics  were  reviewed  by  the  individual  states.  The  respective 
comments  on  the  accuracy  and  reliability  of  the  mapped  resource  data  were 
evaluated  and  screened  prior  to  incorporating  the  suggestions  onto  the  appro- 
priate draft  compilation  manuscript.  The  individual  map  sheets  were  then 
revised  and  format  registered  prior  to  the  preparation  of  press-ready  nega- 
tives. 
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PART  3 
USER'S  GUIDE 


3.1  THE  INVENTORY  MAPS 

The  purpose  of  the  inventory  maps  is  to  provide  basic  information  on  the 
biological  and  land-use  resources  of  the  Atlantic  coast.  The  maps  are  intended 
to  assist  the  user  in  the  initial  planning  of  energy  facilities  by  showing  the 
location  and  occurrence  of  important  fish  and  wildlife  species  and  highlighting 
the  location  of  special  land-use  areas  in  the  Atlantic  Coastal  Zone. 

The  inventory  maps  have  been  designed  so  that  they  can  be  used  either 
independently  or  in  association  with  this  report.  However,  for  best  results,  the 
user  should  consult  the  narrative  report  during  his  or  her  review  of  the  inven- 
tory maps. 

The  frame  portion  of  each  map  contains  a  comprehensive  legend  and  supplemen- 
tal information,  showing  symbols,  colors,  patterns  and  lines,  and  alphanumeric 
descriptors,  each  representing  a  specific  biological  resource,  habitat,  or 
special  land-use  feature.  The  base  map  information  from  the  standard  1:250,000- 
scale  National  Topographic  Map  Series  also  has  been  retained  for  this  inventory. 
Table  5  summarizes  the  types  of  cultural  and  ecological  information  shown  on  the 
inventory  maps. 

3.2  HOW  TO  USE  THE  INVENTORY  MAPS 

The  inventory  maps  are  multipurpose  in  scope  and  cover  many  aspects  of  the 
biological  environment  of  the  Atlantic  Coastal  Zone.  The  reader  should  pay 
attention  to  the  legend  and  explanatory  text  while  using  the  inventory  maps. 

For  ease  of  identification,  the  inland  and  seaward  boundaries  of  the  coastal 
zone  are  framed  by  a  wide  hatched  line  pattern,  the  inland  or  land  portions  of 
the  coastal  zone  are  printed  in  yellow,  and  the  seaward  or  water  portions  of  the 
coastal  zone  are  printed  in  light  blue.  These  boundaries  compose  the  limits  of 
the  study  area,  as  defined  by  the  Atlantic  Coast  Ecological  Inventory. 

The  ecological  information  shown  on  the  inventory  maps  may  be  divided  into 
three  general  categories  (see  table  5):  land  use/land  cover,  aquatic  organisms, 
and  terrestrial  organisms. 

3.2.1  Land  Use/Land  Cover 

Special  land-use  areas,  such  as  national  wildlife  refuges,  national  parks, 
state  parks,  and  state  wildlife  management  areas,  always  are  shown  with  a  light 
green  tint.  Depending  upon  its  size,  a  special  land-use  area  can  appear  as 
either  a  small  circle  centered  over  the  area's  location  or  as  the  official 
boundary  of  the  area.   A  special  land-use  area  always  is  identified  on  the 
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Table  5.  Summary  of  information  shown  on  Atlantic  Coast 
Ecological  Inventory  maps. 


Base  Map 


Land 


Water  features  (oceans,  lakes,  rivers,  canals) 

Cultural  features  (roads,  railroads,  airfields,  civil  boundaries) 

Cartographic  information  (map  sheet  name,  scale,  location  diagram,  UTM 
grid  system) 

Use/Land  Cover 


Aquat 


Study  area  (coastal  zone  boundary  to  three-mile  limit) 

Special  land-use  areas  (refuges,  wildlife  management  areas,  national 
or  state  parks,  etc. ) 

Swamps 

Marshes 

Beaches  and  dunes 

Reefs 

c  Organisms 


Estuarine  and  riverine  areas,  indicated  by  lines  depicting  high-, 
mid-,  and  low-salinity,  and  freshwater  habitats 

Point  and  area  boundaries  showing  location  and  concentrations  of 
aquatic  organisms,  including  species  that  are  threatened  or  endangered 

Symbol,  number,  and  letter  designators  identifying  general  class, 
species  or  group,  and  habitat  use  for  aquatic  organisms 

Comprehensive  species  list  keyed  to  five  general  classes  of  aquatic 
organisms  (plants,  invertebrates,  fish,  reptiles  and  amphibians,  and 
mammals) 

Terrestrial  Organisms 

•  Point  and  area  boundaries  showing  locations  and  concentrations  of  ter- 
restrial organisms,  including  species  that  are  threatened  or  endan- 
gered 


continued 
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Table  5  (continued). 


Terrestrial  Organisms  (cont'd) 

t  Symbol,  number,  and  letter  designators  identifying  general  class, 
species  or  group,  and  habitat  use  for  terrestrial  organisms 

•  Comprehensive  species  list  keyed  to  five  general  classes  of  terres- 
trial organisms  (plants,  invertebrates,  birds,  reptiles  and  amphib- 
ians, and  mammals),  including  six  subclasses  of  birds  (shorebirds, 
wading  birds,  waterfowl,  raptors,  seabirds,  and  songbirds  and  others) 


Notebox 


Special  explanatory  text,  appearing  in  the  map  area  or  frame  border, 
which  supplements  the  biological  and  land-use  information  shown  on  the 
corresponding  inventory  map. 


concluded 
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inventory  maps  by  its  official  name,  for  example,  Petit  Manan  National  Wildlife 
Refuge  in  Maine,  Jones  Beach  State  Park  in  New-*Y.ork,  and  Ragged  Island  Wildlife 
Management  Area  in  Virginia. 

Land  cover  features  appearing  on  the  inventory  maps  are  swamps,  marshes, 
beaches/dunes,  seagrass  beds,  and  reefs.  Swamps  and  marshes  are  identified  by 
screen  patterns  and  overprinted  with  light  blue.  Beaches/dunes,  seagrass  beds, 
and  reefs  are  depicted  by  individual  patterns  overprinted  in  gray. 

3.2.2  Aquatic  Organisms 

Aquatic  organisms  are  identified  on  the  inventory  maps  by  a  variety  of  line 
widths,  symbols,  numbers,  and  letter  designators.  Aquatic  organisms,  including 
plants,  invertebrates,  fish,  reptiles  and  amphibians,  and  mammals,  usually  are 
shown  in  blue  unless  the  particular  species  has  special  status.  Species  with 
special  status,  that  is,  those  species  which  are  endangered  or  threatened,  always 
are  shown  1n  red  on  the  inventory  maps. 

Local  concentrations  of  aquatic  organisms  are  identified  by  a  point  feature 
(a  solid  dot  of  appropriate  color);  larger  areas  of  concentration  are  delineated 
by  an  enclosed  boundary;  and  estuarine  and  riverine  habitats  are  differentiated 
by  line  symbols  of  varying  widths.  These  line  symbols  can  be  solid,  dashed,  or 
dotted,  depending  upon  the  salinity  range  in  an  area.  For  example,  a  heavy  solid 
line  shown  in  an  estuary  signifies  a  high-salinity  habitat;  sequential  dashed, 
narrow  solid,  and  dotted  lines  indicate  progressively  lower  salinity  habitats. 
Point  features,  the  boundary  lines  enclosing  area  features,  and  estuarine  and 
riverine  habitat  line  symbols  are  shown  in  blue,  unless  the  particular  species 
has  special  status,  in  which  case  the  point  or  boundary  line  features  always  are 
highlighted  in  red. 

The  classification  scheme  used  on  the  inventory  maps  to  identify  a  specific 
aquatic  species  and  its  corresponding  habitat  use  consists  of  a  generalized 
pictorial  symbol,  a  number,  and  one  or  more  lowercase  letters.  The  pictorial 
symbol  denotes  one  of  five  general  aquatic  classes;  the  number  refers  to  the 
individual  species  or  group  from  the  species  list,  which  appears  in  the  right- 
hand  frame  margin  of  each  inventory  map;  and  the  lowercase  letters  (a  through  i) 
refer  to  the  specific  habitat  use  of  the  particular  species. 

A  representative  example,  showing  the  manner  in  which  this  classification 
scheme  is  used  on  the  map  to  identify  a  specific  aquatic  species  and  its  habitat 
use  designation,  is  shown  below. 

Shown       i— Fish 

in  i Species:  Striped  bass 

Blue       •«129abdg 

LHabitat  use:  spawning  ground,  nursery,  adult  concentra- 
tion, migratory  area 

3.2.3  Terrestrial  Organisms 

Terrestrial  symbols  are  identified  on  the  inventory  maps  by  a  variety  of 
symbols,  numbers,  and  letter  designators.  Terrestrial  organisms,  including 
plants,  invertebrates,  birds,  reptiles  and  amphibians,  and  mammals,  usually  are 
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shown  in  brown  unless  the  particular  species  has  special  status.  Species  with 
special  status,  that  is,  species  which  are  endangered  or  threatened,  are  always 
shown  in  red  on  the  inventory  maps. 

Local  concentrations  of  terrestrial  organisms  are  identified  by  a  point 
feature  (a  solid  dot  of  appropriate  color);  larger  areas  of  concentration  are 
delineated  by  an  enclosed  boundary.  Point  features  and  boundary  lines  enclosing 
area  features  are  shown  in  brown,  unless  the  particular  species  has  special 
status,  in  which  case  the  point  or  boundary  line  features  always  are  highlighted 
in  red. 

The  classification  scheme  used  on  the  inventory  maps  to  identify  a  specific 
terrestrial  species  and  its  corresponding  habitat  use  consists  of  a  generalized 
pictorial  symbol,  a  number,  and  one  or  more  lowercase  letters.  The  pictorial 
symbol  denotes  one  of  four  general  terrestrial  classes  or  six  bird  subclasses; 
the  number  refers  to  the  individual  species  or  group  from  the  species  list,  which 
appears  in  the  right-hand  frame  margin  of  each  inventory  map;  and  the  lowercase 
letters  (a  through  i)  refer  to  the  specific  habitat  use  of  the  particular 
species. 

Representative  examples,  showing  the  manner  in  which  this  classification 
scheme  is  used  on  the  maps  to  identify  a  specific  terrestrial  species  and  its 
habitat,  are  shown  below. 


Always 
shown 
in  red 


Shown 

in 

brown 


.-Raptors 

i Species:  bald  eagle 

f  505h 

LHabitat  use:     nesting  area 

-Waterfowl 

i Species:  diving  ducks 

-*465de 

"-Habitat  use:  adult  concentration,  overwintering  area 

r-  Mammals 

I   i Species:  whitetail  deer 

**702f 


'—Habitat  use:  sport  hunting  area 

3.3  HOW  TO  USE  THE  GRID  REFERENCE  SYSTEM 

Each  inventory  map  contains  the  standard  UTM  grid  system  made  up  of  a 
network  of  10,000-meter  vertical  and  horizontal  grid  lines  keyed  to  correspond- 
ing grid  reference  numbers.  The  legend  block  in  the  frame  portion  of  each  map 
identifies  the  map's  grid  zone  designation,  the  100,000-meter  square  identifica- 
tion for  each  map  area,  and  a  set  of  general  instructions  on  how  to  use  the  UTM 
grid  reference  system. 

In  this  inventory,  the  UTM  grid  reference  system  is  used  to  identify  the 
geographic  location  of  biological  resources.  Specifically,  the  10,000-meter 
grid  lines,  consisting  of  a  series  of  alphanumeric  reference  points,  provide  the 
basic  location  system  for  describing  the  biological  resources  within  discrete 
intervals,  or  swaths  along  the  Atlantic  coast.  The  east-west  or  horizontal  grid 
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lines  are  used  to  subdivide  sections  of  the  Atlantic  coast  which  trend  in  a 
north-south  direction.  Two  horizontal  grid  lines  define  a  swath  generally  per- 
pendicular to  the  coast.  The  swath  locates  geographically  the  biological  re- 
sources to  be  described.  In  a  similar  way,  the  north-south  or  vertical  grid 
lines  are  used  to  define  swaths  across  sections  of  coast  which  trend  in  an  east- 
west  direction. 

The  UTM  grid  reference  system  has  been  used  with  Terrell's  Level  II  regional 
classification  scheme  for  Atlantic  coast  ecosystems  (table  1  and  figure  2).  The 
east-west  grid  lines  are  used  to  provide  the  basic  reference  system  for  describ- 
ing the  biological  resources  for  the  major  portion  of  the  coast,  extending  from 
the  southern  two-thirds  of  the  New  York  Bight  section  south  through  the  South 
Atlantic  Zone.  The  north-south  grid  is  used  to  describe  the  biological  resources 
within  the  Gulf  of  Maine  Coast  (North  Atlantic  Zone)  and  portions  of  the  Middle 
Atlantic  Zone,  namely,  the  Southern  New  England  Coast,  and  the  northern  third  of 
the  New  York  Bight  (South  Shore  of  Long  Island). 

UTM  grid  locations  are  identified  by  their  alphanumeric  designators,  con- 
sisting of  two  letters  followed  by  two  numbers  (for  example,  grid  reference  XA02 
or  VT99).  The  two  letters  of  the  grid  reference  designator  identify  the  appro- 
priate 100,000-meter  square  in  which  the  biological  resource  occurs;  the  two 
numbers  refine  the  location  of  the  feature  to  the  nearest  10,000-meter  square. 
The  first  number  identifies  the  north-south  or  vertical  grid  line;  the  second 
number  designates  the  intersecting  east-west  or  horizontal  grid  line.  The  verti- 
cal grid  line  always  is  located  to  the  left,  or  west,  of  the  feature  being 
described;  the  intersecting  horizontal  grid  line  always  is  located  below,  or 
south,  of  the  feature  of  interest. 

Two  representative  examples  on  how  to  use  the  UTM  grid  reference  system  are 
presented  below. 

Example  1 

Map:  Providence,  RI;  MA;  CT;  NY 

Species  of  interest:  Plymouth  red-bellied  turtle 

Identify  appropriate  100,000-meter  square  (legend  block):  CS 

Locate  10,000-meter  vertical  grid  number  (always  to  left  of  point):  6 

Locate  10,000-meter  horizontal  grid  number  (always  below  point):  3 

The  location  is  identified  in  the  report  as  grid  reference  CS63. 

Example  2 

Map:  Washington,  DC;  MD;  VA 

The  location  is  identified  in  report  as:  grid  reference  UT05 

Consult  UTM  legend  block  to  identify  appropriate  100,000-meter  square:  UT 

Locate  10,000-meter  vertical  grid  number  (always  to  left  of  point):  0 

Locate  10,000-meter  horizontal  grid  number  (always  below  point):  5 

The  grid  reference  refers  to  the  location  of  the  largest  blue  heron  rookery 
in  the  Middle  Atlantic  Zone. 
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PART  4 
NORTH  ATLANTIC  ZONE 


4.1  INTRODUCTION 

For  best  results,  much  of  the  preparatory  information  in  parts  1,  2,  and  3 
should  be  read  before  using  the  maps  or  using  the  information  in  part  4.  Part  4 
presents  some  of  the  physiographic,  land-use,  and  geographic  features  of  the 
North  Atlantic  Zone  and  the  characteristics  and  habits  of  some  of  the  major 
biological  resources. 

4.1.1  Physical  Description 

The  North  Atlantic  Zone  (figure  4)  constitutes  approximately  20  percent  of 
the  study  area  and  extends  from  the  Canadian  border  to  Monomoy  Island  off  Cape 
Cod,  Massachusetts  (grid  reference  FW30  to  DR19).  This  zone  is  affected  by  the 
Labrador  Current  and  contains  two  distinct  subdivisions  or  sections:  the  Gulf  of 
Maine  Coast  and  the  Northern  New  England  Coast. 

The  ecological  inventory  of  the  North  Atlantic  Zone  is  covered  by  portions 
of  the  following  USGS  1:250, 000-scale  maps: 

Eastport,  ME,  US;  NS,  NB,  CAN  (includes  portion  of  Fredericton,  NB, 

CAN;  ME,  US) 

Bangor,  ME 

Bath,  ME 

Portland,  ME;  NH 

Boston,  MA;  NH;  CT;  RI;  ME 

Providence,  RI;  MA;  CT;  NY. 

The  Gulf  of  Maine  Coast  lies  north  of  Cape  Elizabeth  and  is  characterized  by 
a  rocky,  fiord-like  coastline  with  many  bays,  estuaries,  and  offshore  islands. 
This  section  has  some  of  the  highest  tidal  ranges--up  to  7  meters  (23  feet)--in 
the  United  States.  Consequently,  the  coastline  has  an  abundance  of  intertidal 
pools  with  wide  environmental  extremes.  This  section  of  the  coast  has  small 
areas  of  shallow  mudflats  and  marshes.  The  Northern  New  England  Coast  is  a 
succession  of  high-energy  gravel  or  coarse  sand  beaches  and  rocky  shores  which 
stretch  as  far  as  Cape  Ann.  From  Cape  Ann  to  Cape  Cod  the  beaches  are  mostly  fine 
sands.  The  coastline  in  this  section  is  more  regular  than  the  Gulf  of  Maine 
Coast  in  that  it  lacks  the  fiord-like  appearance  and  offshore  islands.  Marshes 
in  this  section  of  the  coast  are  more  extensive  than  marshes  to  the  north,  but 
they  are  smaller  than  marshes  of  the  Middle  Atlantic  Zone.  The  tidal  range 
decreases  from  north  to  south  throughout  the  zone,  varying  from  about  6.1  meters 
(20  feet)  in  upper  Passamaquoddy  Bay,  3.7  meters  (12  feet)  at  Bar  Harbor,  and  3.0 
meters  (10  feet)  at  Gloucester,  Massachusetts,  to  1.2  meters  (4  feet)  at  Monomoy 
Point.  Upland  areas  within  the  North  Atlantic  Zone  are  characterized  by  moder- 
ately rolling  hills.  The  boundary  between  northern  hardwood-conifer  forest  and 
eastern  deciduous  forest  occurs  in  the  vicinity  of  Cape  Elizabeth,  Maine. 
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Figure  4.  Major  sections  of  the  North  Atlantic  Zone, 
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4.1.2  Special  Land-Use  Areas 

The  coastal  area  of  the  North  Atlantic  Zone  generally  is  composed  of  densely 
populated  and  urbanized  portions  of  Maine,  New  Hampshire,  and  Massachusetts. 

Of  86  special  land-use  areas,  13  are  Federally  owned  while  the  remaining 
areas  are  state  owned  (table  6).  Acadia  National  Park,  Roosevelt-Campobel lo 
International  Park,  and  Moosehorn  Wilderness  are  designated  as  Class  I  air 
quality  areas.  More  than  half  of  the  areas  are  recreational ly  significant, 
ranging  from  the  variety  of  Acadia  National  Park  to  open  space  and  public  beaches 
in  other  areas.  Approximately  one-third  of  the  areas  are  significant  as  natural 
areas,  and  these  areas  range  from  remote  islands,  important  to  nesting  birds,  to 
hunting  areas  under  management  control.  In  addition,  one-quarter  of  the  areas 
have  been  denoted  as  having  historic  or  cultural  significance.  Because  of  scale 
limitations,  all  of  the  historic  sites  in  the  urban  areas  of  the  North  Atlantic 
Zone  have  not  been  shown  on  the  maps.  Scale  limitations  also  prohibit  showing 
approximately  25  wildlife  management  areas  under  the  jurisdiction  of  the  Maine 
Department  of  Inland  Fisheries  and  Wildlife  and  approximately  180  small  offshore 
islands  under  the  jurisdiction  of  the  same  department  or  of  the  Bureau  of  Public 
Lands,  Maine  Department  of  Conservation.  Information  on  these  areas  can  be 
obtained  from  the  appropriate  state  agency. 

4.2  RESOURCES  OVERVIEW 

The  following  paragraphs  summarize  the  locations  and  habits  of  various 
species  in  the  North  Atlantic  Zone.  Only  the  more  important  species  of  the  zone 
have  been  shown  on  the  inventory  maps  due  to  scale  limitations. 

4.2.1  Species  with  Special  Status 

Species  with  special  status  shown  on  the  accompanying  inventory  maps 
include  only  those  known  to  occur  in  the  North  Atlantic  Zone  which  are  designated 
•as  either  threatened  or  endangered  on  Federal  and  state  lists  (table  7)  and  for 
which  supporting  data  were  available.  Species  proposed  for  consideration  as 
endangered,  threatened,  or  other  classification  are  discussed  only  when  appro- 
priate in  the  applicable  aquatic  or  terrestrial  sections  of  this  report. 

Shortnose  sturgeon  (110)  is  an  endangered  species  in  the  zone.  This  stur- 
geon formerly  inhabited  many  of  the  large  rivers  in  the  zone,  but  now  it  is  rare. 
This  species  is  found  in  nearshore  waters  around  favored  estuaries  such  as  the 
Kennebec  River;  spawning,  if  it  occurs,  is  in  May  and  June. 

Six  endangered  whale  species  occur  in  the  North  Atlantic  Zone.  Of  these, 
only  the  finback,  humpback,  and  right  whales  prefer  nearshore  waters;  the  other 
species  are  infrequent  visitors  to  the  zone.  The  migratory  occurrence  in  marine 
waters  is  from  April  to  October  for  finbacks,  and  April  through  May  and  October 
through  December  for  humpback  and  right  whales. 

The  bald  eagle  (505)  is  the  most  familiar  species  with  special  status  and  is 
both  endangered  and  threatened  throughout  its  range.  Maine  is  the  only  Atlantic 
coast  state  north  of  the  Chesapeake  Bay  which  harbors  a  breeding  population  of 
eagles.  This  wide  separation  between  populations  is  considered  to  be  the  basis 
for  the  development  of  two  subspecies:   the  northern  bald  eagle  (Haliaeetus 
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Table  7.  Species  with  special  status  in  the  North  Atlantic  Zone. 


Map 
No. 


Species 


Federal 


State 


Endangered    Threatened    Endangered    Threatened 


FISH 

110  Shortnose  sturgeon 

MARINE  MAMMALS 

Blue  whale 
Finback  whale 
Sei  whale 
Humpback  whale 
Right  and  bowhead 

whales 
Sperm  whale 

BIRDS 

505  Bald  eagle 

507  Peregrine  falcon 

REPTILES  AND  AMPHIBIANS 

613  Plymouth  red-bellied 
turtle 


MA 


MA 
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leucocephalus  alascanus),  which  breeds  in  Maine  and  northward,  and  the  southern 
bald  eagle  (H.  leucocephalus  leucocephalus),  which  breeds  in  states  south  of  the 
Chesapeake  Bay  and  west  to  California.  Although  these  populations  are  usually 
considered  as  geographically  isolated,  the  potential  for  interbreeding  occurs 
when  eagles  migrate  along  the  coast  after  the  nesting  season.  Eagles  prefer  to 
nest  in  tall  trees  or  on  ledges  near  water. 

The  peregrine  falcon  (507)  is  an  endangered  species  which  migrates  along  the 
entire  U.S.  Atlantic  coast  in  spring  and  fall  and  stops  occasionally  on  isolated 
islands  or  other  remote  areas  to  feed  and  rest.  Data  about  its  common  stopover 
localities  are  scarce;  wild  remote  islands  or  peninsulas  generally  are  favored. 
Some  of  the  known  stopover  areas  for  the  North  Atlantic  Zone  are  shown  on  the 
accompanying  inventory  maps. 

The  Plymouth  red-bellied  turtle  (613)  is  a  recent  addition  to  the  Federal 
list  of  endangered  species  and  also  is  designated  as  endangered  and  threatened  in 
Massachusetts.  A  critical  habitat  for  this  species  is  shown  on  the  maps  at  grid 
reference  CS63;  this  Federally  designated  area  is  the  only  known  habitat  of  the 
Plymouth  red-bellied  turtle.  This  species  also  may  be  found  on  Naushon  Island 
(grid  reference  CR59)  because  a  similar  habitat  occurs  on  this  island. 

4.2.2  Aquatic  Resources 

Brief  descriptions  of  the  life  histories  of  the  major  commercially,  rec- 
reationally,  and  ecologically  important  aquatic  organisms  which  occur  within  the 
North  Atlantic  Zone  are  provided  below. 

Plants 

Economically,  the  most  important  aquatic  plant  in  the  North  Atlantic  Zone  is 
Irish  moss,  which  is  commercially  harvested  in  Maine.  Harvesting  areas  for  this 
alga  are  shown  on  the  maps;  however,  grazing  by  invertebrates  or  overharvesting 
may  change  the  locations  of  valuable  beds.  Irish  moss  is  found  in  intertidal 
areas  year-round.  Although  it  is  tolerant  of  broad  ranges  of  salinity  and 
temperature,  and  its  depth  depends  on  light  availability  and  substrate,  most 
harvesting  occurs  in  water  depths  of  about  1.5  meters  (5  feet).  The  preferred 
substrate  for  Irish  moss  is  a  solid,  gently  sloping,  unsilted,  and  moderately 
unsheltered  rocky  area,  particularly  bedrock  ledges. 

Rockweed,  another  commercially  important  alga,  is  used  as  an  emulsifier  for 
food.  Rockweed  is  found  in  intertidal  areas  year-round;  it  dominates  exposed 
tide  pools  of  the  North  Atlantic  Zone  where  it  is  firmly  attached  to  rocks. 

Invertebrates 

Two  species  of  worms  are  harvested  commercially  in  the  zone:  bloodworms  and 
sandworms.  Bloodworms  are  found  in  the  intertidal  zone  near  the  low-water  mark 
and  in  soft  organically  rich  mud  in  deeper  waters.  Sandworms  are  found  in 
substrates  varying  from  fine  mud  to  rocks  and  stones,  but  they  are  most  common 
near  sheltered  shores,  particularly  on  sandflats  at  river  mouths.  Bloodworms  are 
more  valuable  commercially  than  sandworms;  however,  areas  where  both  species  can 
be  found  are  shown  on  the  accompanying  maps. 
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Cormier  dally  important  shellfish  in  the  zone  include:  mussels,  oysters, 
scallops,  clams,  shrimp,  and  lobsters.  Because  of  their  ubiquitous  occurrence, 
many  shellfish  species  have  wide  ranges  in  their  distributions  for  at  least  part 
of  their  life  history.  Only  the  most  important  areas  with  large  shellfish 
concentrations  have  been  shown  on  the  maps. 

Mussels  are  found  throughout  the  zone  on  hard,  rocky,  intertidal  substrates 
and  prefer  areas  with  strong  currents. 

The  eastern  oyster  prefers  shallow  estuarine  areas,  particularly  hard,  flat 
areas  and  offshore  bars.  Although  oysters  may  occur  at  greater  depths,  they  are 
most  common  at  water  depths  of  less  than  1  meter  (3  feet).  Oysters  spawn  in 
spring  and  summer,  depending  on  water  temperature,  and  have  a  4-  to  5-month 
growing  season  in  the  North  Atlantic  Zone. 

Bay  scallops  generally  are  found  in  shallow  estuarine  eelgrass  beds  but  may 
occur  to  depths  of  18  meters  (60  feet).  Scallop  spawning  is  temperature  depend- 
ent and  occurs  in  early  summer  in  the  zone. 

The  deep-sea  scallop  generally  is  found  on  sand  or  gravel  to  a  depth  of  18 
meters  (60  feet).  The  preferred  habitat  is  an  area  of  relatively  constant 
temperature  and  salinity  and  strong  currents.  Spawning  occurs  from  early  summer 
to  early  fall. 

Surf  clams  inhabit  coarse  substrate,  preferring  gravel  and  sand  to  silt.  In 
the  North  Atlantic  Zone,  surf  clams  occur  in  shallow,  nearshore  waters  and  spawn 
from  June  through  mid-August. 

Soft  shell  clams  are  second  only  to  lobsters  as  a  commercially  important 
invertebrate  species  in  the  North  Atlantic  Zone.  Soft  shell  clams  inhabit 
intertidal  mudflats,  sandflats,  and  gravel  beaches;  dense  populations  occur  on 
mudflats  near  the  low-water  mark.  Soft  shell  clams  have  a  wide  salinity  toler- 
ance from  freshwater  to  seawater,  but  sudden  changes  in  salinity  can  cause 
mortality.  In  the  North  Atlantic  Zone,  spawning  occurs  from  June  to  mid-August. 

Hard  clams,  or  quahogs,  are  commonly  found  on  sand  or  sandy  clay.  These 
clams  can  tolerate  high-pollution  and  low-oxygen  levels;  thus,  competition  is 
minimal  in  many  areas  where  hard  clams  thrive.  This  species  is  found  primarily 
in  estuaries  and  spawns  in  the  summer. 

Ocean  quahogs  are  found  on  soft  substrate,  preferably  fine  or  silty  sand,  in 
nearshore  waters  of  the  North  Atlantic  Zone.  Their  spawning  period  extends  from 
late  June  to  October. 

The  northern  shrimp  is  a  commercially  important  species.  It  is  usually 
found  offshore  over  organic  substrates  in  water  temperatures  from  4.5°C  to  8°C 
(40°F  to  46°F)  and  at  water  depths  of  110  to  180  meters  (360  to  600  feet).  Shrimp 
migrate  inshore  in  late  winter  to  spawn  where  water  depths  range  from  37  to 
90  meters  (120  to  300  feet).  Juveniles  and  immature  shrimp  remain  inshore  during 
the  first  10  to  20  months  and  migrate  offshore  during  their  second  winter  to 
third  summer. 
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Lobsters  are  the  most  valuable  shellfish  of  the  North  Atlantic  Zone  fishery 
and  occur  both  as  larvae  and  adults  throughout  coastal  waters.  Adults  are  more 
tolerant  of  low  salinities  than  larvae,  but  both  adults  and  larvae  are  sensitive 
to  temperature,  which  ranges  optimally  from  10°C  to  17.5°C  (50°F  to  64°F). 
Lobsters  migrate  to  shallow  water  in  the  spring  and  return  to  deep  water  in  the 
fall  as  inshore  waters  become  cool. 

Fish 

Commercially  important  fish  in  the  North  Atlantic  Zone  include  the  follow- 
ing: blueback  herring,  alewife,  Atlantic  herring,  winter  flounder,  Atlantic 
mackerel,  Atlantic  cod,  pollock,  hake,  haddock,  and  bluefin  tuna.  Important 
sport  fish  include  the  following:  Atlantic  salmon,  striped  bass,  white  perch, 
rainbow  smelt,  Atlantic  tomcod,  and  tautog,  together  with  commercial  species 
such  as  tuna  and  winter  flounder.  Because  of  the  ubiquitous  occurrence  of  most 
of  these  fish,  many  have  wide  ranges  in  their  distributions  for  at  least  part  of 
their  life  history.  Only  the  most  important  areas  with  large  concentrations  have 
been  shown  on  the  maps. 

a.  Freshwater  species.  Freshwater  streams  and  ponds  support  an  important 
sport  fishery.  Coldwater  streams  provide  habitat  for  brook,  rainbow,  and  brown 
trout.  Warmwater  sport  species  include  yellow  perch,  largemouth  and  smallmouth 
bass,  and  chain  pickerel.  These  species  spend  their  life  cycles  in  freshwater. 

b.  Anadromous  species.  Anadromous  fish  spend  most  of  their  lives  in  an 
ocean  environment  but  spawn  in  freshwater  rivers. 

Atlantic  sturgeon  is  an  anadromous  fish  which  spawns  during  May  and  June  in 
the  freshwater  reaches  of  large  coastal  rivers.  After  the  eggs  hatch,  the  young 
sturgeon  swim  downstream  and  mature  offshore. 

Blueback  herring  and  alewife,  though  distinct  species,  are  collectively 
called  river  herring.  These  anadromous  species  spawn  in  late-April  to  mid-May 
and  return  to  the  ocean  by  mid-August.  Larvae  use  both  freshwater  areas  and 
estuaries  as  nurseries,  but  overwinter  in  estuaries  their  first  year.  Although 
used  for  food,  commercial  fisheries  for  river  herring  now  are  generally  offshore; 
only  small  commercial  and  sport  fisheries  are  present  along  the  coast. 

The  anadromous  American  shad  has  decreased  in  population  because  of  in- 
creased pollution  and  streamflow  regulations  and  is  presently  of  little  commer- 
cial importance.  Adults  spawn  in  spring  in  riverine  areas  with  extensive  flats, 
often  near  creek  mouths.  After  spawning,  adults  return  to  the  ocean,  where  they 
are  found  from  the  surface  to  a  depth  of  120  meters  (400  feet).  Juveniles  remain 
in  the  river  through  the  fall  and  move  to  the  sea  when  temperatures  fall  below 
16  C  (61  F).  North  Atlantic  shad  populations  overwinter  in  the  middle  Atlantic 
Ocean. 

The  Atlantic  salmon  is  an  anadromous  sport  fish  which  lives  most  of  its  life 
in  the  ocean  to  depths  of  90  meters  (300  feet)  and  spawns  in  freshwater  river 
areas  usually  over  a  gravel  substrate.  Spawning  varies  from  stream  to  stream  but 
generally  occurs  from  mid-May  to  late-June  or  mid-July  to  mid-September.  Adults 
may  spawn  several  times  during  their  life,  but  always  return  to  the  sea.  Juve- 
niles inhabit  local  rivers  for  periods  of  1  to  3  years  before  going  to  sea. 
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The  white  perch  is  an  important  estuarine  sport  fish  whose  commercial  value 
is  increasing.  This  species  is  found  to  depths  of  11  meters  (36  feet);  it 
overwinters  in  deeper  portions  of  estuaries  and  tidal  creeks  and  spawns  in  spring 
and  early  summer  in  fresh  to  brackish  waters.  Nursery  areas  occur  at  the 
freshwater-saltwater  interface. 

The  striped  bass  is  a  summer  transient  in  north  Atlantic  waters,  and  it 
migrates  to  the  estuaries  of  the  Middle  Atlantic  Zone  to  spawn  and  overwinter. 
Striped  bass  is  an  important  fish  in  the  zone  and  is  found  near  the  shore  and  in 
estuaries  and  rivers,  normally  to  depths  of  9  meters  (30  feet). 

The  rainbow  smelt  is  an  anadromous  species  which  spawns  from  March  through 
May  as  the  waters  become  warm.  Spawning  occurs  in  both  fresh  and  brackish  water, 
usually  near  or  just  above  the  tideline.  After  spawning,  adults  return  to 
nearshore  waters.  After  hatching,  larvae  drift  downstream  into  estuaries  and 
move  to  deeper  estuarine  water  over  summer.  As  water  temperatures  drop  in  the 
fall,  juveniles  move  higher  in  the  water  column  and  form  schools  with  adults. 
The  schools  remain  nearshore  and  are  found  from  the  surface  to  about  9  meters 
(30  feet). 

Atlantic  tomcod  is  a  sport  fish  which  dwells  in  coastal  and  brackish  waters. 
Spawning  occurs  in  mid-winter,  and  the  tomcod  prefers  sandy  or  gravelly  shoals  of 
estuaries  and  rivers.  Adults  occur  in  estuaries,  bays,  rivers,  and  along  the 
shore  to  depths  of  11  meters  (36  feet). 

Most  brook  trout  remain  in  freshwater  streams;  only  those  which  are  anadro- 
mous are  called  sea-run,  or  Salter,  brook  trout.  Sea-run  brook  trout  is  a  sport 
fish  which  migrates  upstream  in  late  spring.  It  spawns  in  the  fall  and  then 
returns  to  the  sea.  The  eggs  hatch  the  following  spring,  and  the  young  return  to 
the  sea  in  the  fall  with  the  adults. 

Coho  salmon  is  an  anadromous  sport  fish  which  has  been  introduced  in  the 
North  Atlantic  Zone.  Upstream  migration  occurs  in  the  fall  and  spawning  occurs 
in  gravelly  riffles  from  November  to  January.  Eggs  hatch  in  the  spring  and  the 
juveniles  may  move  downstream  immediately  or  wait  until  the  spring  of  the  next 
year  or  the  following  year.  Juveniles  remain  near  stream  mouths  several  months 
before  moving  to  sea. 

c.  Catadromous  species.  Catadromous  species  spawn  in  the  ocean  but  live  as 
adults  largely  in  freshwater  lakes  and  rivers. 

The  American  eel  is  a  ubiquitous  species,  common  in  rivers  and  streams 
throughout  the  North  Atlantic  Zone.  Eels  are  catadromous  fish  which  spawn  in  the 
Sargasso  Sea  in  autumn.  Juvenile  elvers  return  to  coastal  waters  in  late  winter 
and  early  spring.  Locally,  eels  are  fished  commercially  and  recreational ly  for 
both  food  and  bait. 

d.  Estuarine-dependent  species.  Estuarine-dependent  species  require  low 
salinities,  usually  in  estuaries  and  marshes,  during  part  of  their  life  cycle. 
Representative  estuarine-dependent  species  in  the  North  Atlantic  Zone  are  Atlan- 
tic herring,  winter  flounder,  and  cunner. 
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The  Atlantic  herring  is  an  oceanic  species  which,  in  the  North  Atlantic 
Zone,  spawns  on  George's  Bank  in  spring,  summer,  and  fall.  Larvae  move  shoreward 
to  lower  salinity  areas  in  the  fall  and  overwinter  in  upper  estuaries. 

Winter  flounder  prefers  eelgrass  beds  and  is  found  in  coastal  waters  and 
estuaries  to  depths  of  90  meters  (300  feet).  Found  inshore  from  fall  to  spring, 
flounder  spawns  in  estuaries  from  January  to  May  and  moves  offshore  in  summer. 
Flounder  is  an  important  commercial  species  whose  recreational  popularity  is 
increasing. 

Cunner  is  an  important  sport  species  found  on  hard  substrate  and  near 
wharves  or  ledges  to  depths  of  73  meters  (240  feet).  Cunner  is  an  inshore 
species  which  occasionally  is  found  in  estuaries  and  spawns  inshore  from  late 
April  through  September. 

e.  Oceanic  species.  Oceanic  species  are  visitors  to  shallow  or  nearshore 
ocean  waters  (within  the  three-mile  limit)  either  periodically  as  part  of  their 
life  history  or  occasionally  in  the  quest  for  food. 

Atlantic  mackerel  occurs  offshore  and  inshore  and  occasionally  enters 
estuaries.  Mackerel  winters  offshore  on  the  Continental  Shelf  and  moves  shore- 
ward in  spring;  it  is  found  to  depths  of  180  meters  (600  feet).  Spawning  occurs 
in  the  middle  Atlantic  Ocean  and  the  Gulf  of  St.  Lawrence. 

Atlantic  halibut  is  found  on  coarse  substrates  between  rocks  and  ledges  at 
depths  exceeding  90  meters  (300  feet).  It  is  an  important  commercial  species 
that  is  most  common  on  offshore  banks. 

Atlantic  cod  is  one  of  the  most  valuable  commercial  fish  in  the  North 
Atlantic  Zone.  Cod  is  primarily  a  bottomfish  or  groundfish  and  prefers  hard, 
coarse  substrates  from  shore  to  depths  of  370  meters  (1,200  feet).  Spawning 
occurs  at  sea  from  December  to  April. 

Pollock  is  found  throughout  the  water  column  to  depths  of  73  meters 
(240  feet).  Populations  move  inshore  in  spring  and  offshore  in  the  fall  and 
winter.  Pollock  spawns  in  fall  and  early  winter. 

Haddock  is  another  commercially  important  groundfish  found  in  areas  of 
hard,  coarse  substrates.  Most  spawning  occurs  in  March  and  April  on  George's 
Bank.  Overwintering  occurs  in  deep  water  and  may  extend  as  far  south  as  Cape 
Hatteras.  Although  haddock  does  not  occur  in  estuaries,  it  does  prefer  shallow 
waters  during  the  summer. 

Hake  includes  several  species,  all  of  which  have  similar  habits.  Hake  is  a 
groundfish  found  primarily  over  sandy  to  muddy  bottoms  (not  rock),  and  it  spawns 
at  sea  in  summer  and  early  autumn.  This  species  is  growing  in  commercial  impor- 
tance, particularly  as  a  feed  product. 

Bluefin  tuna  is  a  sport  and  commercial  fish  found  to  depths  of  90  meters 
(300  feet).  In  the  North  Atlantic  Zone,  it  occurs  both  inshore  and  offshore  in 
the  summer  and  moves  offshore  or  south  to  winter.  Bluefin  tuna  does  not  spawn  in 
the  North  Atlantic  Zone. 
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Tautog  is  a  sport  fish  in  the  North  Atlantic  Zone  and  normally  is  found 
inshore  to  depths  of  18  meters  (60  feet).  It  is  a  groundfish  which  occurs  over 
hard  bottoms  and  near  wrecks  and  jetties.  Spawning  occurs  from  May  through 
August  in  weedy  inshore  areas.  The  tautog  moves  inshore  in  spring  and  offshore 
in  the  fall,  depending  on  the  water  temperature. 

American  plaice  is  an  important  commercial  groundfish  species  normally 
found  in  offshore  waters.  Generally  the  species  and  its  spawning  grounds  are 
found  at  depths  of  90  meters  (300  feet);  plaice  spawning  occurs  in  the  spring. 

The  North  Atlantic  Zone  historically  has  been  rich  in  marine  and  estuarine 
resources.  Much  of  the  early  exploration  of  the  land  was  related  to  commercial 
fishing,  particularly  on  George's  Bank.  Currently,  at  George's  Bank  both  commer- 
cial and  sport  fisheries  are  important,  but  the  bank  is  not  within  the  scope  of 
the  study  region  defined  for  this  report.  Detailed  information  on  fish  life- 
history  characteristics  for  the  North  Atlantic  Zone  can  be  obtained  from  Bigelow 
and  Schroeder  (1953)  and  from  Clayton,  et  al_. ,  (1976). 

Mammals 

Marine  mammals  of  the  North  Atlantic  Zone  generally  prefer  offshore  waters, 
but  several  species  of  whales  and  porpoises  are  common  inshore  following  storms. 
Marine  mammals  common  to  coastal  waters  are  the  harbor  porpoise,  pilot  whale, 
minke  whale,  harbor  seal,  and  gray  seal;  some  endangered  whales  are  found  infre- 
quently near  to  shore.  The  harbor  and  gray  seals  are  the  dominant  species,  and 
they  occur  on  rocky  offshore  ledges  and  remote  islands  throughout  the  zone.  More 
than  200  sites  in  the  zone  are  used  by  the  seals  as  crawlouts  or  whelping  areas, 
but  only  regularly  used  and  significant  areas  have  been  mapped. 

4.2.3  Terrestrial  Resources 

The  North  Atlantic  Zone  is  rich  in  terrestrial  resources,  but  many  upland 
and  estuarine  species  populations  are  decreasing  because  of  continued  develop- 
ment and  urbanization.  The  diverse  habitats  within  the  coastal  zone  harbor  a 
large  variety  of  terrestrial  flora  and  fauna. 

Birds 

Upland  forests,  freshwater  swamps,  coastal  marshes,  and  offshore  islands 
all  occur  within  the  North  Atlantic  Zone.  Within  these  habitats,  birds  are  one 
of  the  more  conspicuous  and  important  terrestrial  groups.  The  large  bird  popula- 
tion of  the  North  Atlantic  Zone  consists  of  shorebirds,  wading  birds,  waterfowl, 
raptors,  and  seabirds. 

Areas  mapped  for  bird  species  were  selected  based  on  the  area's  importance 
to  the  species  within  the  geographic  interval.  Thus,  no  absolute  population  cut- 
off points  were  used  throughout  the  inventory,  but  the  significance  of  the  site 
for  the  species  within  the  interval  was  considered.  Mapped  areas  were  selected 
by  using  published  information  concerning  known  areas  of  importance. 

a.  Shorebirds.  Shorebirds  include  sandpipers,  plovers,  turnstones,  gulls, 
and  terns.  These  birds  live  around  shore  and  intertidal  areas.  Some  bird 
species  are  found  in  the  North  Atlantic  Zone  throughout  the  year  while  others 
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winter  farther  south  and  return  in  April  or  May  to  nest.  Egg  laying  and  hatching 
generally  are  complete  by  late  July  and  the  birds  return  to  the  south  in  late 
August  through  October.  The  North  Atlantic  Zone  is  the  northern  breeding  limit 
for  the  roseate  tern. 

b.  Wading  birds.  Wading  birds  are  found  in  marsh  areas  of  the  coastal 
zone.  Herons,  bitterns,  cranes,  ibises,  egrets,  rails,  and  related  species  which 
compose  this  group  can  be  found  near  freshwater  as  well  as  saltwater.  Wading 
birds  arrive  in  the  North  Atlantic  Zone  from  late  March  through  May,  egg  laying 
and  hatching  generally  are  complete  by  early  July,  and  the  southward  migration 
occurs  from  mid-August  to  mid-October.  Many  wading  birds,  such  as  snowy  egrets, 
glossy  ibises,  and  great  blue,  little  blue,  Louisiana,  and  black-crowned  night 
herons,  are  at  the  northern  limits  of  their  range  in  the  North  Atlantic  Zone. 

c.  Waterfowl .  Species  of  waterfowl  are  important  in  the  North  Atlantic 
Zone  as  aesthetic,  recreational,  and  economic  resources.  Hunters  and  bird 
watchers  seek  waterfowl  in  the  marshes,  inlets,  and  coves.  Brackish  marshy  areas 
are  particularly  important  habitats  for  waterfowl.  Swans,  geese,  dabbling 
ducks,  and  diving  ducks  use  most  of  the  available  habitats  during  migration, 
wintering,  and  breeding.  For  example,  dabbling  ducks  generally  can  be  found  in 
freshwater  areas  while  diving  ducks  are  found  in  open  and  nearshore  waters  as 
well  as  in  salt  marshes.  Most  waterfowl  species  in  the  region  breed  farther 
north  and  are  only  transients  or  winter  residents;  however,  the  common  eider  and 
harlequin  duck  are  local  breeders. 

d.  Raptors.  The  groups,  hawks  and  owls,  are  discussed  as  raptors  in  this 
report.  Owls  generally  are  found  in  more  inland  areas  while  hawks  are  found 
along  the  coast  and  near  marshes  and  bays.  Owls  and  many  hawks  generally  are 
permanent  residents  of  the  zone.  Ospreys  are  a  notable  exception  in  the  zone 
because  they  are  migratory  raptors.  The  North  Atlantic  Zone  affords  a  nesting 
area  for  ospreys. 

e.  Seabirds.  Seabirds,  like  petrels  and  shearwaters,  spend  most  of  their 
lives  at  sea  and  come  to  land  only  to  nest.  These  seabird  species  nest  in  May  and 
June,  hatching  generally  is  complete  by  late  July,  and  the  birds  depart  in 
September  and  October.  Isolated  islands  and  rock  ledges  are  the  preferred 
nesting  sites  for  these  seabirds.  In  the  North  Atlantic  Zone,  the  offshore 
islands  are  valuable  habitats  for  many  species  of  seabirds.  The  zone  also 
represents  the  southern  breeding  limit  for  some  species,  such  as  the  common 
puffin,  Leach's  petrel,  and  black  guillemot. 

f .  Songbirds  and  others.  Many  other  species  of  birds  are  known  to  nest  in, 
or  migrate  through,  the  North  Atlantic  Zone.  In  the  spring,  the  zone  is  a 
nesting,  breeding,  and  migratory  area  for  the  American  woodcock.  If  information 
was  available,  species  were  indicated  on  the  inventory  maps;  however,  many 
species  pass  through  this  area,  and  only  the  more  important  species  have  been 
identified. 

Reptiles  and  Amphibians 

Because  of  the  cool  climate,  populations  of  reptiles  and  amphibians  are 
considerably  smaller  in  the  North  Atlantic  Zone  compared  to  the  populations  found 
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farther  south.  Aquatic  habitats,  both  salt  and  fresh,  are  crucial  in  supporting 
the  existing  populations.  These  animals  do  not  migrate  extensively. 

Mammals 

Important  upland  mammals  include  the  gray  and  red  fox,  bobcat,  raccoon, 
opossum,  eastern  cottontail  rabbit,  eastern  gray  squirrel,  and  aquatic  fur- 
bearers.  These  species  are  more  likely  to  be  found  in  the  less  developed 
portions  of  the  zone. 

Deer  is  the  most  important  big  game  species  present,  but  black  bear  and 
moose  also  are  found  occasionally  in  uplands  in  the  zone.  Little  information  is 
available  on  these  species  except  for  that  derived  from  surveys  taken  on  deer 
wintering  areas  or  yards.  Yards  are  where  deer  herds  congregate  to  avoid  harsh 
winter  weather;  however,  herd  concentrations  in  the  yards  vary  markedly  depend- 
ing upon  the  severity  of  the  winter.  Not  all  yards  are  used  e\/ery  year,  but  all 
provide  important  shelters  for  deer. 

Beaver,  mink,  muskrat,  and  otter  are  the  aquatic  furbearers.  Beaver  is  the 
most  important  commercial  species  because  of  its  fur.  Also  beaver  is  ecolog- 
ically significant  because  of  its  ability  to  modify  freshwater  wetlands.  Mink 
and  otter  are  expected  in  greater  abundance  in  undisturbed  freshwater  wetlands, 
while  muskrat  generally  is  found  in  salt  marsh  areas,  although  in  smaller  numbers 
than  in  the  Middle  Atlantic  Zone.  The  weasel  prefers  freshwater  wetlands;  little 
data  are  available  on  the  other  furbearers. 

4.3  GULF  OF  MAINE  COAST  (GRID  REFERENCE  FW30  TO  DU02) 

The  northernmost  section  of  the  study  region  extends  from  the  Canadian 
border  to  Cape  Elizabeth,  Maine.  Rocky  headlands  and  numerous  offshore  islands 
comprise  an  attractive  environment  for  many  species.  Numerous  rivers  and  estuar- 
ies extend  inland,  and  the  shoreline  is  characterized  by  high-energy  coastal 
environments.  Tidal  range  in  this  section  is  high;  for  example,  it  exceeds 
6  meters  (20  feet)  in  Passamaquoddy  Bay.  Although  marshes  are  few  and  tidal 
flats  are  not  extensive,  the  tidal  range  and  rugged  coast  provide  habitats  for 
numerous  intertidal  communities.  Upland  areas  of  this  section  generally  are 
forested  with  mixed  hardwoods  and  coniferous  trees  and  are  usually  less  than 
60  meters  (200  feet)  in  elevation.  East  of  the  Penobscot  River,  the  region  is 
undeveloped  and  rich  in  both  aquatic  and  terrestrial  resources.  The  biotic 
resources  for  this  section  are  keyed  geographically  using  north-south  UTM  grid 
swaths. 

Aquatic  Resources 

a.  Widespread  species.  The  Gulf  of  Maine  Coast  has  not  been  exploited  by 
fishermen,  and  it  supports  a  variety  of  commercially  or  recreational ly  important 
aquatic  species.  Irish  moss,  rockweed,  and  marine  invertebrates  are  abundant. 
Representative  areas  for  commercial  harvesting  of  deep-sea  scallops,  soft  shell 
and  hard  clams,  bloodworms,  and  sandworms  are  shown  on  the  inventory  maps. 
Lobsters  are  ubiquitous;  therefore,  no  lobster  concentrations  or  harvesting 
areas  have  been  shown.  Northern  shrimp  is  commercially  harvested  in  deep  water. 
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Eels  are  found  along  the  entire  coast  and  in  most  of  the  streams  too 
numerous  to  portray  on  1:250, 000-scale  maps,  but  they  are  a  limited  sport 
fishery.  Alewives  also  are  widespread;  representative  spawning  streams  have 
been  mapped  for  this  commercially  important  species.  American  shad,  Atlantic 
herring,  winter  flounder,  rainbow  smelt,  Atlantic  tomcod,  Atlantic  halibut, 
Atlantic  cod,  pollock,  haddock,  and  hake  occur  throughout  coastal  waters  and  in 
many  estuaries.  These  fish  have  both  commercial  and  recreational  significance 
and  generally  can  be  found  throughout  the  year.  Striped  bass  and  bluefin  tuna 
are  present  in  the  summer,  and  although  abundant,  they  have  not  been  used  to 
their  greatest  recreational  potential. 

Important  recreational  anadromous  species  include  alewife,  blueback  her- 
ring, shad,  sea-run  brook  trout,  and  Atlantic  salmon  in  cold  water.  Recreational 
fisheries  also  exist  for  brown,  rainbow,  and  brook  trout  in  cold  water,  and 
warmwater  species  include  largemouth  and  smallmouth  bass,  white  and  yellow 
perch,  and  chain  pickerel. 

b.  Geographic  inventory.  Coastal  concentrations  of  Atlantic  herring  be- 
tween grid  references  FV66  and  FV43  and  in  Passamaquoddy  Bay  attract  a  variety  of 
marine  mammals,  such  as  minke,  humpback,  finback,  and  right  whales,  and  harbor 
porpoises.  The  redfish  also  is  found  in  Passamaquoddy  Bay  in  spring  and  fall. 
It  is  unusual  to  find  this  bottom  species  so  close  to  shore,  because  it  is  most 
common  at  depths  exceeding  90  meters  (300  feet). 

Some  of  the  few  remaining  natural  Atlantic  salmon  spawning  runs  exist  be- 
tween grid  references  FV33  and  EV70.   Important  streams  where  salmon  spawn 
•include  Dennys  River,  Cathance  Stream,  and  the  East  Machias,  Machias,  Chandler, 
Pleasant,  and  Narraguagus  Rivers.   Spawning  generally  occurs  in  one  of  two 
periods,  either  mid-May  to  late  June,  or  mid-July  to  mid-September. 

Numerous  assemblages  of  deep-sea  scallops,  soft  shell  clams,  bloodworms, 
and  sandworms  have  been  mapped  between  grid  references  EU69  and  EU27,  and  these 
areas  represent  places  for  potential  commercial  harvesting.  A  spawning  run  for 
Atlantic  salmon  on  the  Union  River  and  several  seal  crawlouts  are  present. 

The  Penobscot  River  (grid  reference  EV13)  is  significant  as  a  spawning  run 
for  Atlantic  sturgeon  and  salmon  in  May  and  June. 

Atlantic  salmon  also  spawns  in  the  Sheepscot  River,  which  is  between  grid 
references  DU53  and  DU43.  This  same  segment  includes  a  major  harbor  seal  whelp- 
ing site. 

The  Kennebec  River  (grid  reference  DU33)  is  one  of  the  few  remaining  streams 
inhabited  by  the  endangered  shortnose  sturgeon.  This  river  is  the  only  North 
Atlantic  Zone  waterway  where  this  species  recently  has  been  reported.  Atlantic 
sturgeon  also  spawns  in  the  Kennebec  River;  both  species  spawn  in  May  and  June. 

Terrestrial  Resources 

a.  Widespread  species.  Shorebird  migratory  concentration  areas  and  nest- 
ing or  overwintering  areas  for  shorebirds  and  waterfowl,  particularly  common 
eider  and  black  duck,  are  widespread  throughout  the  Gulf  of  Maine  Coast.  Many 
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important  nesting  areas  occur  on  the  offshore  islands  for  a  variety  of  shore- 
birds,  seabirds,  and  waterfowl,  as  well  as  raptors. 

Mammals  also  are  widespread  and  found  year-round.  Important  resources  are 
the  deer  in  the  uplands,  beaver  in  freshwater  wetlands,  and  muskrat  in  saltwater 
marshes  and  wetlands.  Other  important  mammals  include  black  bear,  moose,  bobcat, 
red  fox,  and  gray  fox  throughout  the  region,  and  mink,  weasel,  and  otter  near 
freshwater  wetlands. 

b.  Geographic  inventory.  Several  bald  eagle  nests  occur  between  grid 
references  FV65  and  FV33.  Cobscook  Bay  is  an  important  overwintering  area  for 
bald  eagles  and  black  ducks,  and  it  serves  as  a  migratory  area  for  the  northern 
phalarope  which  is  a  rare  visitor  to  land.  Moosehorn  National  Wildlife  Refuge  is 
noted  as  a  nesting,  breeding,  and  migratory  area  for  the  American  woodcock  in  the 
spring.  This  refuge  is  an  important  migratory  and  nesting  area  for  gulls,  terns, 
waterfowl,  marsh  hawks,  and  barred,  saw-whet,  and  great  horned  owls.  One  of  only 
two  razorbill  auk  nesting  areas  in  the  United  States  is  located  in  this  segment, 
and  this  locale  represents  the  southern  limit  of  the  auk's  range.  In  addition, 
this  segment  includes  the  largest  U.S.  breeding  area  for  common  eider,  a  species 
which  breeds  only  in  Maine.  Several  deer  yards  are  found  in  the  area.  In  nearby 
Canadian  waters,  Machias  Seal  Island  (grid  reference  FV52)  is  a  seabird  nesting 
area  for  the  common  puffin,  razorbill  auk,  and  northern  phalarope,  as  well  as 
common  and  arctic  terns. 

The  area  between  grid  references  FV22  and  EV90  includes  several  bald  eagle 
and  osprey  nests,  important  overwintering  areas  for  dabbling  and  diving  ducks, 
and  several  great  blue  heron  rookeries.  These  rookeries  are  near  the  northern 
limits  of  the  great  blue  heron's  range.  Petit  Manan  Island  (grid  reference  EV91) 
is  the  northernmost  nesting  area  in  the  United  States  for  roseate  terns  and 
supports  the  largest  common  and  arctic  tern  nesting  colonies,  700  pairs  per 
colony,  in  the  Gulf  of  Maine  section. 

Between  grid  references  EV70  and  EU57  are  several  bald  eagle  nests  and  deer 
wintering  yards.  Great  and  Little  Duck  Islands  (grid  reference  EU69)  support  the 
largest  nesting  areas  for  Leach's  petrel  (18,000  pairs)  and  black  guillemot 
(650  pairs)  in  the  United  States.  This  is  the  approximate  southern  limit  of  the 
breeding  grounds  for  these  species. 

Other  bald  eagle  and  osprey  nests  occur  between  grid  references  EU47  and 
EU27.  The  largest  breeding  area  in  the  United  States  for  the  harlequin  duck  is 
located  on  Isle  au  Haut  (grid  reference  EU37)  and  contains  approximately  90 
percent  of  the  harlequin  duck  population. 

Between  grid  references  EU14  and  EU04,  additional  bald  eagle  and  osprey 
nests  are  mapped;  a  major  bald  eagle  overwintering  area  is  located  along  the 
Penobscot  River.  Matinicus  Rock  (grid  reference  EU14)  supports  the  only  U.S. 
breeding  area  for  the  common  puffin;  it  is  the  second  and  largest  of  the  two  U.S. 
razorbill  auk  breeding  areas,  and  it  is  the  third  largest  breeding  area  for 
Leach's  petrel,  and  the  fifth  largest  breeding  area  for  the  black  guillemot. 

Bald  eagle  nests  also  are  mapped  between  grid  references  DU33  and  DU22, 
particularly  at  Merrymeeting  Bay.  The  bay  is  an  important  bald  eagle  wintering 
area  as  well  as  a  major  migratory  area  for  waterfowl. 
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4.4  NORTHERN  NEW  ENGLAND  COAST  (GRID  REFERENCE  DU02  TO  DR19) 

The  Northern  New  England  Coast  extends  from  Cape  Elizabeth  to  Cape  Cod  and 
includes  Monomoy  Island.  The  shoreline  of  this  section  is  not  as  deeply  incised 
nor  as  rocky  as  the  shoreline  north  of  Cape  Elizabeth,  and  fewer  offshore  islands 
occur.  The  sand  and  gravel  beaches  of  the  northern  part  of  the  section  are 
replaced  by  sandy  beaches  in  the  southern  part  of  the  area  near  Cape  Cod. 
Scattered  rocky  headlands  dominate  the  shoreline  around  Cape  Ann.  Elevations  in 
the  section  generally  are  less  than  15  meters  (50  feet)  but  occasionally  exceed 
30  meters  (100  feet)  as,  for  example,  at  Cape  Ann  and  Cape  Cod.  Most  of  this 
coastline  is  a  high-energy  environment  except  for  the  shelter  of  Cape  Cod  Bay. 
Plum  Island,  near  the  mouth  of  the  Merrimack  River,  is  the  first  major  barrier 
beach  south  of  the  Canadian  border.  The  upland  areas  of  this  section  are  rolling 
hills,  and  where  not  urbanized,  the  upland  is  characterized  by  deciduous  forest. 
Biotic  resource  descriptions  in  the  Northern  New  England  Coast  section  are  keyed 
geographically  to  east-west  UTM  grid  swaths. 

Aquatic  Resources 

a.  Widespread  species.  The  diversity  of  aquatic  species  in  this  section  is 
comparable  to  that  of  the  Gulf  of  Maine  Coast,  but  overfishing,  pollution,  and 
destruction  of  aquatic  habitats  by  river  control  measures  and  shoreline  develop- 
ment have  reduced  nearshore  populations.  The  Northern  New  England  Coast  has  many 
port  facilities,  and  because  of  the  area's  large  human  population,  much  of  the 
offshore  catch  is  landed  and  used  locally  rather  than  at  more  northern  ports. 

Aquatic  plants  in  this  section  have  little  commercial  importance.  Blood- 
worms and  sandworms  also  have  limited  commercial  value.  The  American  lobster, 
which  inhabits  the  inshore  areas  along  most  of  the  coast,  is  fished  commercially 
primarily  offshore  on  George's  Bank.  George's  Bank  provides  most  commercial 
fishing  for  the  entire  zone.  Many  other  important  aquatic  species  in  this 
section  are  sport  fish  or  nearshore  populations  of  oceanic  fish  taken  commer- 
cially only  well  offshore. 

Alewife,  shad,  blueback  herring,  winter  flounder,  rainbow  smelt,  Atlantic 
herring,  tomcod,  cod,  halibut,  pollock,  haddock,  and  hake  are  taken  commercially 
along  the  coast  and  in  several  estuaries.  Striped  bass  and  bluefin  tuna  are 
summer  migrants;  sport  fishing  for  both  species  is  more  important  in  this  section 
than  it  is  to  the  north  of  Cape  Elizabeth.  Other  nearshore  species  are  found 
year-round  and  are  of  recreational  value,  although  in  the  past  they  were  impor- 
tant commercial  fish. 

An  important  sport  fishery  exists  for  brook  trout  and  brown  trout  in  cold- 
water  streams.  Warmwater  sport  species--white  and  yellow  perch,  largemouth  and 
smallmouth  bass,  and  chain  pickerel--are  caught  in  the  numerous  freshwater 
streams  and  ponds  of  this  section.  Many  large  representative  areas  are  noted  on 
the  map  as  streams  where  alewife,  smelt,  and  tomcod  spawn,  but  many  more  small 
streams  also  support  these  species. 

b.  Geographic  inventory.  Two  of  the  more  significant  seal  crawlout  areas 
in  this  section  occur  at  grid  reference  DU01.  These  areas  are  the  only  crawlouts 
identified  in  this  section. 
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Extensive  shellfish  beds  are  a  significant  aquatic  resource  between  grid 
references  DS25  and  DR19.  These  beds  support  commercially  harvestable  numbers  of 
shellfish,  such  as  eastern  oysters,  bay  scallops,  deep-sea  scallops,  surf  clams, 
soft  shell  clams,  hard  clams  (quahogs),  and  ocean  quahogs. 

Natural  oysterbeds  exist  on  the  Piscataqua  River  between  grid  references 
CT78  and  CT76.  The  Piscataqua  River  and  Great  Bay  also  provide  the  springtime 
spawning  area  for  the  Atlantic  sturgeon,  and  the  autumn  spawning  area  for  the 
recently  introduced  coho  salmon. 

The  only  lobster  concentrations  in  the  North  Atlantic  Zone  which  were  mapped 
are  between  grid  references  CT75  and  CT74.  The  Merrimack  River  supports  spawning 
habitats  for  Atlantic  sturgeon  and  Atlantic  salmon  in  May  and  June. 

North  River  (grid  reference  CS56)  supports  Atlantic  salmon  spawning  and 
also  is  both  a  national  natural  landmark  and  a  state  scenic  and  recreational 
river. 

Terrestrial  Resources 

a.  Widespread  species.  Numerous  nesting  and  migratory  areas  for  shore- 
birds,  seabirds,  and  waterfowl  are  located  along  the  coast.  Typical  sites  occur 
on  offshore  islands,  coastal  marshes,  beaches,  and  other  undeveloped  natural 
areas  amidst  urban  sprawl.  Urbanization  along  the  Northern  New  England  Coast  has 
reduced  populations  of  many  important  terrestrial  mammals.  Remote  areas  support 
limited  populations  of  beaver,  mink,  otter,  and  muskrat;  however,  data  are 
scarce.  Muskrat  populations  have  not  been  depleted,  but  much  of  their  coastal 
marsh  habitat  has  been  destroyed. 

b.  Geographic  inventory.  Between  grid  references  DU12  and  CT89  are  several 
important  sites  of  shorebird  nesting,  dominated  by  herring  and  great  black- 
backed  gulls.  Two  rare  piping  plover  nesting  areas  occur  at  grid  references  CU92 
and  CT79.  In  addition,  the  small  heronries  at  grid  reference  CU91  are  some  of 
the  most  diverse  in  the  North  Atlantic  Zone;  they  support  snowy  egret,  glossy 
ibis,  little  blue  heron,  Louisiana  heron,  and  the  black-crowned  night  heron,  all 
of  which  are  near  the  northern  limits  of  their  range. 

The  second  and  fourth  largest  nesting  areas  for  herring  gulls  (4,000  pairs 
combined),  and  the  first  and  third  largest  great  black-backed  gull  nesting  areas 
(1,760  pairs  combined),  occur  offshore  between  grid  references  CT76  and  CT75  on 
the  Isles  of  Shoals.  These  same  islands  support  a  rookery  of  little  blue  heron, 
snowy  egret,  glossy  ibis,  and  black-crowned  night  heron. 

Between  grid  references  CT54  and  CS68  are  numerous  nesting  areas  for  gulls 
and  arctic,  common,  and  least  terns.  Parker  River  National  Wildlife  Refuge,  the 
most  significant  refuge  in  this  section,  is  noted  for  the  waterfowl,  seabirds, 
and  songbirds  which  use  it  for  nesting  and  as  a  migratory  stop  in  the  spring  and 
fall.  The  largest  North  Atlantic  Zone  heronry  is  on  House  Island  (grid  reference 
CT51);  it  supports  approximately  950  pairs  of  cattle,  great,  and  snowy  egrets  and 
Louisiana,  little  blue,  and  black-crowned  night  herons,  and  glossy  ibises. 

Clarks  Island  (grid  reference  CS65)  is  a  significant  heronry  area.  This 
island  supports  the  second  largest  heronry  in  the  North  Atlantic  Zone  and  is  used 
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by  snowy  and  great  egret,  little  blue  and  black-crowned  night  heron,  and  the 
glossy  ibis. 

The  Federally  designated  critical  habitat  of  the  Plymouth  red-bellied 
turtle  is  in  a  small  area  at  grid  reference  CS63;  this  area  is  the  only  confirmed 
habitat  for  the  species.  This  turtle  is  a  recent  addition  to  the  Federal 
endangered  species  list,  although  it  has  been  listed  as  endangered  in  Massachu- 
setts for  some  time. 

Monomoy  National  Wildlife  Refuge  (grid  reference  DR19)  is  an  important 
refuge,  since  it  supports  the  largest  U.S.  nesting  colonies  of  common  terns  and 
herring  gulls  (2,100  and  4,900  pairs,  respectively);  the  second  largest  U.S. 
great  black-backed  gull  colony  (900  pairs);  the  largest  laughing  gull  colony 
north  of  New  Jersey  (200  pairs);  and  the  third  largest  U.S.  roseate  tern  colony 
(400  pairs).  The  refuge  also  is  an  important  migratory  stopover  and  resting  area 
for  shorebirds,  seabirds,  waterfowl,  hawks,  and  owls. 
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PART  5 
MIDDLE  ATLANTIC  ZONE 


5.1  INTRODUCTION 

For  best  results,  much  of  the  preparatory  information  in  parts  1,  2,  and  3 
should  be  read  before  using  the  maps  or  using  the  information  in  this  part.  This 
part  presents  some  of  the  physiographic,  land-use,  and  geographic  features  of  the 
Middle  Atlantic  Zone  and  the  characteristics  and  habits  of  some  of  the  major 
biological  resources. 

5.1.1  Physical  Description 

The  Middle  Atlantic  Zone  (figure  5)  comprises  approximately  35  percent  of 
the  study  area,  and  extends  from  Cape  Cod,  Massachusetts,  to  Cape  Charles, 
Virginia,  on  the  southern  tip  of  the  Delmarva  Peninsula  (grid  reference  DR19  to 
VR17),  a  total  distance  of  965  kilometers  (600  miles). 

The  ecological  inventory  of  the  Middle  Atlantic  Zone  is  covered  by  portions 
of  the  following  USGS  1:250, 000-scale  maps: 

Providence,  RI;  MA;  CT;  NY 

Hartford,  CT;  NY;  NJ;  MA  (includes  portion  of  Albany,  NY;  CT; 

MA;  NH;  VT) 

New  York,  NY;  NJ;  CT 

Newark,  NJ;  PA;  NY 

Wilmington,  DE;  NJ;  PA;  MD 

Salisbury,  MD;  DE;  NJ;  VA 

Baltimore,  MD;  PA;  VA;  WV 

Washington,  DC;  MD;  VA 

Richmond,  VA;  MD 

Norfolk,  VA;  NC 

Eastville,  VA;  NC;  MD. 

The  Middle  Atlantic  Zone  has  a  temperate  climate,  but  the  temperature  of 
nearshore  waters  and  waters  of  the  larger  estuaries  and  bays  is  influenced  by  the 
cold  Labrador  Current  and  the  warm  Gulf  Stream.  The  coastline  is  characterized 
by  numerous  long,  high-energy,  sandy  beaches  in  the  north  and  low-profile  barrier 
island  and  beach  dune  systems  in  the  south.  Extensive  marshes  and  estuaries  are 
located  behind  the  barrier  islands. 

The  Middle  Atlantic  Zone  is  divided  into  several  major  sections:  Southern 
New  England  Coast,  New  York  Bight,  Delaware  Bay  and  Delaware  River,  Delmarva 
Shore,  and  the  Chesapeake  Bay.  The  Southern  New  England  Coast  section  has  an 
irregular  coastline  with  several  large  islands,  two  large  bays,  and  four  major 
sounds.  The  major  subdivisions  of  this  section  are  Nantucket,  Rhode  Island,  and 
Block  Island  Sounds,  and  Long  Island  Sound.  The  New  York  Bight  and  the  Delmarva 
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Figure  5.   Major  sections  and  subsections  of  the  Middle  Atlantic  Zone. 
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Shore  sections  are  fronted  by  wide,  sandy,  high-energy  barrier  island  beaches 
behind  which  lay  estuarine  bays  and  marshes.  The  New  York  Bight  is  subdivided 
into  the  Long  Island  South  Shore,  the  Hudson  River  estuary,  and  the  New  Jersey 
Shore.  Two  large  estuarine  embayments,  the  Delaware  Bay  and  the  Chesapeake  Bay, 
are  characterized  by  extensive  marshes  along  their  shores,  and  both  bays  have 
increasing  salinity  gradients  downstream  to  their  mouths. 

The  estuaries  and  shallow  coastal  waters  of  the  Middle  Atlantic  Zone  are 
highly  valued  ecosystems  that  cover  an  estimated  19,425  square  kilometers 
(7,500  square  miles).  Estuaries,  such  as  the  Chesapeake  Bay  have  considerable 
influence  on  sport  and  commercial  fisheries.  Of  several  hundred  fish  and  shell- 
fish in  the  Middle  Atlantic  Zone,  only  about  35  species  are  presently  of  signifi- 
cant commercial  value. 

The  rivers,  bays,  and  inlets  in  the  zone  are  surrounded  by  highly  productive 
forested  and  nonforested  wetlands.  A  majority  of  the  terrestrial  habitat  in  this 
zone  consists  of  oak  and  pine  forests,  although  other  main  habitats  are  present, 
such  as  farmlands,  pastures,  and  urban  areas. 

5.1.2  Special  Land-Use  Areas 

A  total  of  312  special  land-use  areas  (natural,  historical,  cultural,  rec- 
reational, or  multiple-use)  have  been  identified  in  the  Middle  Atlantic  Zone  (see 
table  8). 

Of  these  land-use  areas,  56  are  Federally  owned,  239  are  state  owned,  and 
the  remaining  17  are  private  areas.  Within  the  Middle  Atlantic  Zone  only  the 
Brigantine  Wilderness  is  designated  as  a  Class  I  air  quality  area.  More  than  66 
percent  of  the  areas  are  significant  recreationally,  but  these  areas  include 
refuges  and  hunting  areas  in  addition  to  forests,  parks,  and  open  spaces. 
Approximately  50  percent  of  the  areas  are  significant  natural  areas  and  range 
from  remote  islands  important  as  rookeries  to  managed  hunting  areas.  Thirty-one 
areas  have  historic  or  cultural  significance.  Because  of  scale  limitations,  all 
of  the  historic  sites  in  the  urban  areas  of  the  Middle  Atlantic  Zone  have  not 
been  shown  on  the  maps. 

5.2  RESOURCES  OVERVIEW 

The  following  paragraphs  summarize  the  various  species  in  the  Middle 
Atlantic  Zone.  Only  the  more  important  species  of  the  zone  have  been  shown  on 
the  inventory  maps  due  to  scale  limitations. 

5.2.1  Species  With  Special  Status 

Thirty-eight  species  in  the  Middle  Atlantic  Zone  are  listed  as  Federal  or 
state  threatened  or  endangered  species  (table  9).  These  species  include  five 
plants,  four  fish,  nine  reptiles,  three  amphibians,  ten  birds,  six  marine  mam- 
mals, and  one  land  mammal;  five  plants  legally  protected  in  New  York  also  are 
listed.  Only  those  species  with  known  distributions  are  mapped.  Several  of 
these  species  are  of  particular  note  because  they  occur  throughout  the  Middle 
Atlantic  Zone. 
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Map 
No. 


Table  9.  Species  with  special  status  in  the  Middle  Atlantic  Zone. 


Federal 


State 


Species 


Endangered    Threatened    Endangered    Threatened 


FISH 

110  Shortnose  sturgeon 

111  Atlantic  sturgeon 
116  American  shad 

200  Maryland  darter 

AQUATIC  REPTILES  AND 
AMPHIBIANS 

201  Green  sea  turtle 

202  Loggerhead  sea  turtle 

203  Hawksbill  turtle 

204  Atlantic  ridley  turtle 

205  Leatherback  turtle 


VA 


NJ 
NJ 


MARINE  MAMMALS 


257 

Right  whale 

X 

Sei  whale 

X 

Humpback  whale 

X 

Blue  whale 

X 

Fin  whale 

X 

Sperm  whale 

X 

PLANTS 

308 

Prickly  pear  cactus* 

309 

Trailing  arbutus* 

318 

Ebony  spleenwort* 

319 

Orchids* 

320 

Golden  club* 

*  Species  is  legally  protected  in  New  York,  but  has  not  been  specifically  designated 
as  a  threatened  or  endangered  species. 


continued 
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Table  9  (continued). 


Federal  State 


Map 

No.        Species         Endangered    Threatened    Endangered    Threatened 


BIRDS 

406  Least  tern  NJ 

407  Roseate  tern  NJ 
412  Black  skimmer                                  NJ 

437  Great  blue  heron  NJ 

441  Yellow-crowned  night  heron  NJ 

505  Bald  eagle  X 

506  Osprey  '  NY,  NJ 

507  Peregrine  falcon  X 

508  Cooper's  hawk  NJ 
510  Marsh  hawk  NJ 


TERRESTRIAL  REPTILES 
AND  AMPHIBIANS 

607  Bog  turtle  NY,  NJ,  MD 

609  Eastern  tiger  salamander  NJ,  MD 

621  Pine  barrens  tree  frog  NJ 

622  Northern  pine  snake  NJ 

623  Corn  snake  NJ 

624  Timber  rattlesnake  NJ 

625  Southern  gray  tree  frog 

TERRESTRIAL  MAMMALS 
722  Delmarva  fox  squirrel   *     X 


concluded 
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The  shortnose  sturgeon  (110)  is  an  anadromous  species  which  ranges  from  Cape 
Cod  to  Florida  and  overwinters  in  coastal  marine  waters  or  in  deep  high-salinity 
portions  of  estuaries.  Once  abundant  in  inland  waters  and  coastal  streams, 
sturgeon  is  now  scarce  everywhere.  During  the  early  spring,  the  shortnose 
sturgeon  migrates  upstream  to  low-salinity  areas  where  it  spawns  near  the  fresh- 
water and  brackish  water  interface.  The  development  patterns  of  the  larval  and 
juvenile  sturgeon  are  unknown. 

The  Maryland  darter  (200),  a  Federally  endangered  fish  species,  is  found  in 
only  two  creeks  in  Maryland:  Deer  Creek  (grid  reference  UU98)  and  Swan  Creek 
(grid  reference  VU07). 

Several  species  of  sea  turtles  frequent  the  Middle  Atlantic  Zone  during 
their  northward  summer  migration.  The  loggerhead  turtle  (202)  nests  along  the 
sandy  ocean  beaches  in  the  southern  portion  of  the  zone.  This  species  also  is 
believed  to  be  extending  its  nesting  range  northward  to  Long  Island.  Adult  green 
sea  (201)  and  leatherback  (205)  turtles  are  found  occasionally  in  shallow  bay 
waters,  but  only  immature  Atlantic  ridley  turtles  (204)  are  reported  in  mid- 
Atlantic  coastal  waters.  The  hawksbill  turtle  (203)  rarely  is  observed  in  the 
Middle  Atlantic  Zone. 

Six  whale  species  of  special  status  infrequently  are  reported  in  mid- 
Atlantic  waters  during  their  migrations  between  wintering  and  summering  areas. 
The  humpback,  right,  and  fin  whales  are  common  coastal  migrants  while  the  sei, 
blue,  and  sperm  whales  usually  occur  far  offshore  in  deep  water.  The  fin  whale, 
the  most  common  baleen  whale  observed,  tends  to  concentrate  along  the  Atlantic 
coast  during  the  winter. 

Bald  eagles  (505)  are  permanent  residents  in  the  Middle  Atlantic  Zone  and 
also  migrate  through  the  area.  Migrant  eagles  may  overwinter  or  nest  in  the 
southern  portions  of  this  zone,  but  after  breeding,  they  return  in  the  summer  to 
northern  coastal  states  or  to  Canada.  Most  eagle  nests  are  built  in  tall  trees 
adjacent  to  marshes  or  tidal  rivers. 

The  peregrine  falcon  (507)  is  an  endangered  species  which  migrates  along  the 
entire  coastal  region.  The  peregrine  falcon  no  longer  breeds  in  the  Middle 
Atlantic  Zone  due  to  the  effects  of  pollution,  but  a  management  program  is 
underway  whereby  falcons  reared  in  captivity  are  released  in  the  Middle  Atlantic 
Zone  to  reestablish  a  breeding  population.  Peregrine  falcon  migration  begins  in 
mid-September  and  peaks  in  October;  some  migrants  only  remain  for  short  periods 
while  a  few  overwinter  in  the  zone. 

Although  the  osprey  is  not  listed  as  an  endangered  species  for  the  Middle 
Atlantic  Zone,  it  is  considered  to  be  a  species  of  concern.  Previously  abundant, 
during  the  last  20  to  30  years  the  number  of  osprey  has  substantially  declined. 
A  major  southward  movement  of  ospreys  occurs  along  the  coast  in  fall;  in  spring, 
the  birds  return  to  their  nests  in  northern  marshes  and  along  rivers  and  bays. 

The  Delmarva  fox  squirrel  (722)  presently  exists  only  in  portions  of  the 
Delmarva  Peninsula,  where  it  prefers  small  woodlots  which  contain  large  trees  and 
sparse  understory. 
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5.2.2  Aquatic  Resources 

The  aquatic  organisms  in  the  Middle  Atlantic  Zone  are  both  abundant  and 
diverse  due  to  the  extensive  and  highly  productive  estuaries  and  marshes.  Brief 
descriptions  of  the  life  histories  of  the  major  commercially,  recreational ly, 
and  ecologically  important  aquatic  organisms  which  occur  in  the  Middle  Atlantic 
Zone  are  provided  below.  This  summary  discusses  those  species  which  were  not 
covered  previously  in  the  Resources  Overview  of  the  North  Atlantic  Zone  (see  part 
4.2). 

Invertebrates 

Oysters,  clams,  and  bay  scallops  are  permanent  residents  of  estuaries  and 
form  a  major  component  of  the  Middle  Atlantic  Zone  fishery.  The  eastern  oyster 
is  the  most  valuable  shellfish  in  the  Middle  Atlantic  Zone,  and  the  Chesapeake 
Bay  contributes  a  large  portion  of  the  commercial  harvest.  Oysters  prefer 
salinities  between  5  and  15  parts  per  thousand  and  water  depths  of  from  2  to 
8  meters  (8  to  25  feet).  Their  abundance  in  high-salinity  areas  is  limited  by 
predatory  oyster  drills  and  protozoan  parasites.  Oysters  spawn  during  the 
summer,  and  the  eggs  hatch  after  6  to  14  days;  the  free-swimming  larvae  settle 
where  they  can  attach  to  a. suitable  hard  substrate,  such  as  old  oysterbeds.  They 
reach  marketable  size  within  3  to  5  years,  depending  on  latitude,  and  are  har- 
vested in  the  fall  and  winter. 

The  hard  clam,  or  quahog,  is  another  major  commercial  mollusk  species, 
especially  in  New  York.  It  is  found  in  waters  of  greater  than  15  parts  per 
thousand  salinity  in  sandy  and  shelly  substrate.  Hard  clams  spawn  in  the  summer, 
and  after  1  to  2  weeks  the  planktonic  larvae  settle  mainly  in  shallows  and 
eelgrass  and  develop  into  sessile  adults.  They  reach  commercial  size  within  2  to 
3  years  and  may  be  harvested  throughout  the  year,  but  mainly  during  the  summer. 

The  soft  shell  clam  is  distributed  widely  in  estuaries  with  sandy  mud 
substrate  in  less  than  6-meter  (20-foot)  depths.  Spawning  occurs  in  the  late 
summer,  and  after  a  2-week  planktonic  stage,  the  juveniles  attach  to  sand  grains. 
The  soft  shell  clam  grows  to  commercial  size  in  approximately  2  years.  The 
species  is  harvested  throughout  the  year,  although  most  harvesting  occurs  in  the 
summer. 

The  bay  scallop  is  found  in  shallows  and  eelgrass  beds.  It  spawns  in  the 
early  summer  and  the  planktonic  larvae  settle  in  approximately  10  days.  Adults 
can  be  harvested  within  1  year.  Harvesting  usually  begins  after  the  spawning 
season  and  continues  through  the  summer  and  fall  until  the  adult  stock  is 
depleted. 

Another  sessile  species,  the  surf  clam,  is  found  in  nearshore  coastal 
waters.  Unlike  other  bivalves,  the  commercially  important  surf  clam  is 
restricted  to  ocean  waters  generally  of  less  than  46  meters  (150  feet);  it 
generally  is  more  abundant  in  coarse  sediment.  This  species  spawns  in  the  summer 
and  fall  and  reaches  commercial  size  in  5  to  6  years.  Surf  clams  are  harvested 
throughout  the  year  and  provide  approximately  60  percent  of  all  clam  meat  used  in 
the  United  States. 
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The  blue  crab,  a  common  inhabitant  of  estuarine  and  coastal  waters  of  the 
Middle  Atlantic  Zone,  supports  a  substantial  recreational  fishery  and  the 
largest  commercial  crabbing  industry  in  the  United  States.  The  harvest  is  mainly 
from  spring  to  fall. 

The  life  history  of  the  blue  crab  is  completed  in  waters  of  varying  salin- 
ity; male  crabs  prefer  lower  salinities  than  do  the  females.  Blue  crabs  migrate 
to  low-salinity  waters  in  the  spring  and  mate  in  late  spring  to  early  fall  when 
the  female  is  in  the  soft  crab  stage  of  molt.  Gravid  females  migrate  to  high- 
salinity  waters,  generally  at  the  mouths  of  major  estuaries,  to  hatch  their 
young.  The  crab  larvae  and  juveniles  move  inshore  to  the  low-salinity  waters  of 
estuaries  to  feed  and  mature.  Seasonal  hibernation  by  subadult  and  adult  crabs 
occurs  in  offshore  waters  or  at  the  mouths  of  major  estuaries  such  as  the 
Chesapeake  Bay. 

Fish 

a.  Anadromous  species.  Anadromous  species,  such  as  American  shad,  alewife, 
blueback  herring,  white  perch,  striped  bass,  and  Atlantic  sturgeon,  migrate  from 
the  ocean  through  the  estuaries  to  spawn  in  brackish  or  freshwater  rivers.  The 
juveniles  of  these  species  use  the  estuaries  of  the  Middle  Atlantic  Zone  as 
nursery  areas. 

The  American  shad,  alewife,  and  blueback  herring  are  important  sport,  com- 
mercial, and  forage  species.  These  fish  migrate  throughout  the  zone  during  the 
spring,  but  the  migrations  are  more  prolonged  and  occur  later  in  the  season  at 
higher  latitudes.  The  American  shad  is  the  first  of  these  fish  to  appear  in 
coastal  waters;  it  returns  to  its  hatching  area  in  the  beginning  of  March  and 
spawns  during  the  spring  in  tidal  freshwaters  along  the  shallow  flats  of  mainstem 
rivers.  Adults  leave  the  rivers  and  estuaries  by  early  summer,  but  the  young 
remain  in  the  low-salinity  nursery  ground  and  gradually  move  downstream  until 
late  fall  when  they  move  out  to  sea.  The  alewife  is  next  to  appear,  migrating  up 
the  estuary  to  small  freshwater  streams  to  spawn  during  the  spring.  Adults 
return  to  the  lower  estuary  during  the  summer  and  leave  by  late  summer.  The 
juveniles  swim  downstream  slowly  through  the  estuarine  nursery  areas  until  they 
migrate  out  to  sea  in  the  fall.  The  blueback  herring  is  the  last  to  appear, 
spawning  in  tidal  freshwater  and  brackish  water  tributaries  over  clean,  swept 
sand  and  gravel  beginning  in  April.  The  remainder  of  the  blueback  herring's  life 
cycle  is  similar  to  the  alewife's  life  cycle.  These  herring  species  are  recrea- 
tionally  and  commercially  fished  when  they  migrate  in  the  spring. 

Some  or  all  of  the  adult  populations  of  white  perch  and  striped  bass  live 
within  the  saline  portions  of  an'  estuary,  but  the  entire  population  migrates  to 
freshwater  to  spawn.  The  white  perch  is  found  mainly  in  estuaries;  some  discrete 
populations  inhabit  particular  tributaries.  In  March,  perch  migrate  from  their 
winter  grounds  in  deep  portions  of  estuaries  to  tidal  freshwater  tributaries, 
where  they  spawn  in  the  shallows  throughout  the  spring.  After  spawning,  the 
adult  perch  scatter  throughout  the  rivers  and  bays  while  the  juveniles  mature  in 
the  low-salinity  nursery  areas.  During  the  summer,  they  collectively  move  down- 
stream to  their  wintering  grounds. 

The  striped  bass  is  found  mainly  in  the  ocean  during  its  nonspawning  sea- 
sons, although  large  indigenous  populations  are  located  in  the  Hudson  River  and 
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Chesapeake  Bay.  The  migration  and  spawning  of  the  striped  bass  are  similar  to 
the  migration  and  spawning  of  the  white  perch,  but  spawning  is  restricted  to  only 
a  few  tidal  freshwater  rivers.  During  summer,  adults  disperse  to  feed  in  estu- 
arine  waters;  juveniles  remain  in  nursery  grounds  characterized  by  less  than  6 
parts  per  thousand  salinity.  As  the  young  mature,  they  gradually  move  down- 
stream. Fishing  for  striped  bass  occurs  mainly  in  the  spring  and  fall  in 
temperate  coastal  and  estuarine  waters. 

The  abundance  of  Atlantic  sturgeon  has  declined  in  recent  years.  This 
species,  once  commercially  important  and  abundant  at  the  turn  of  the  century,  is 
presently  classified  as  endangered  in  Virginia  and  threatened  in  New  Jersey.  In 
other  states,  sturgeon  is  fished  commercially  during  its  spring  and  fall  migra- 
tions. Atlantic  sturgeon  migrates  from  ocean  and  deep  river  overwintering 
grounds  in  April  and  May  to  spawn  at  the  brackish  water  and  freshwater  interface. 
The  juvenile  sturgeon  is  believed  to  spend  a  number  of  years  in  the  estuaries 
before  migrating  to  the  ocean  in  the  summer  and  fall  with  the  adults. 

b.  Catadromous  species.  The  American  eel  is  widely  distributed  throughout 
the  mid-Atlantic  estuaries.  The  adults  migrate  from  the  rivers  and  estuaries  in 
the  late  summer  and  fall  to  spawn,  presumably  in  the  Sargasso  Sea  during  the 
winter,  and  then  die.  After  hatching,  larvae  move  in  the  direction  of  the  North 
American  continent.  Juveniles  arrive  in  the  estuaries  in  mid-spring  to  grow  and 
mature  for  several  years.  Eels  are  active  throughout  the  shallows,  primarily 
during  the  night.  During  the  winter,  eels  are  believed  to  move  downstream  to 
deep  water.  The  eel  catch  is  taken  from  March  to  December,  but  the  catch  is  most 
productive  in  the  fall. 

c.  Estuarine-dependent  species.  Many  species  are  estuarine-dependent, 
that  is,  some  stage  of  their  life  history  is  spent  within  an  estuary.  Estuarine- 
dependent  species  make  up  the  majority  of  the  ecologically,  recreational ly,  and 
commercially  important  fisheries  within  the  Middle  Atlantic  Zone.  Species  such 
as  the  Atlantic  menhaden,  weakfish,  spot,  Atlantic  croaker,  northern  kingfish, 
silver  perch,  bluefish,  and  summer  and  winter  flounder  use  the  estuaries  exten- 
sively as  spawning,  nursery,  or  feeding  grounds,  but  they  also  are  found  as 
adults  along  the  Continental  Shelf. 

The  drum  family  is  the  major  estuarine-dependent  fish  group  in  the  Middle 
Atlantic  Zone,  with  major  representatives  being  the  weakfish,  spot,  and  Atlantic 
croaker. 

Weakfish,  the  most  widely  distributed  drum  in  the  Middle  Atlantic  Zone, 
spawns  in  the  more  saline  portions  of  estuaries  and  in  coastal  waters  during  the 
late  spring  and  summer.  The  young  move  upstream  to  low-salinity  nursery  grounds 
in  the  shallows,  marshes,  and  seagrass  beds. 

Spot  is  found  mainly  in  the  southern  portion  of  the  Middle  Atlantic  Zone. 
It  spawns  offshore  during  the  late  fall  and  winter;  in  early  spring,  the  juve- 
niles move  to  low-salinity  estuarine  nursery  grounds  in  shallows,  marshes,  and 
seagrass  beds.  The  adults  are  distributed  widely  in  the  Chesapeake  Bay  and 
Delmarva  Shore  estuaries  from  early  summer  to  fall. 

Atlantic  croaker  occurs  mainly  from  New  Jersey  southward.  Adults  spawn 
offshore  from  August  through  December  and  migrate  into  the  bays  in  early  spring, 
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although  not  as  far  upstream  as  spot.  In  mid-summer  and  early  fall  the  adults 
return  to  the  offshore  spawning  grounds.  The  young  enter  the  shallows  or  marshes 
of  estuaries  from  late  summer  to  early  winter. 

Weakfish,  spot,  and  Atlantic  croaker  support  an  important  commercial  and 
recreational  fishery  from  the  spring  through  the  fall;  best  yields  for  spot  and 
weakfish  occur  in  the  late  summer  and  fall,  and  the  best  yield  for  the  croaker  is 
in  the  spring.  Major  fishing  areas  tend  to  be  in  the  high-salinity  portions  of 
the  bays  and  in  coastal  waters. 

The  menhaden  is  the  most  valuable  finfish  in  the  Middle  Atlantic  Zone  and 
has  the  highest  commercial  yield  of  any  finfish  or  shellfish.  This  species 
spawns  in  the  ocean  during  the  winter;  the  prejuveniles  enter  the  estuaries  in 
the  beginning  of  March,  and  they  remain  there  throughout  the  summer.  Juveniles 
initially  inhabit  low-salinity  nursery  areas,  but  move  slowly  downstream  to  the 
high-salinity  portions  of  the  estuary  as  they  develop.  Adults  stay  in  the  high- 
salinity  bays  most  of  the  summer,  and  emigrate  to  the  sea  in  October  with  the 
juveniles.  The  important  menhaden  fishery  extends  mainly  from  March  through 
December. 

Bluefish  is  found  predominantly  in  ocean  waters  throughout  most  of  the  year. 
After  being  spawned  in  the  ocean  during  the  summer,  the  juveniles  enter  into  all 
portions  of  the  estuaries  where  the  mature.  The  adults  also  move  inshore  during 
the  summer,  although  they  are  not  found  in  as  low  salinities  as  the  juveniles. 
Bluefish  is  of  first  importance  as  a  recreational  fishery  and  of  second  impor- 
tance as  a  major  commercial  species.  The  largest  bluefish  catches  generally 
occur  in  the  late  summer  and  early  fall. 

Summer  and  winter  flounder  also  are  recreational ly  and  commercially  impor- 
tant estuarine-dependent  species.  Adult  summer  flounder  overwinters  and  spawns 
offshore.  Adults  and  juveniles  spawned  in  the  fall  move  inshore  during  the 
spring,  with  the  juveniles  moving  inshore  mainly  in  the  southern  portion  of  the 
zone;  both  adults  and  juveniles  return  offshore  in  the  late  summer  and  fall.  The 
summer  flounder  is  fished  throughout  the  year.  The  recreational  fishery  for  this 
species  occurs  inshore  during  spring  to  fall,  and  the  offshore  commercial  fishery 
occurs  during  winter  and  early  spring.  The  winter  flounder,  however,  moves 
inshore  during  the  fall,  overwinters  in  the  bays,  and  spawns  in  the  shallows 
during  January  through  March.  As  the  water  warms  in  the  spring,  the  adults 
migrate  to  deeper  estuarine  or  nearshore  waters  where  they  summer,  while  the 
juveniles  remain  in  the  estuaries. 

Cunner  is  an  important  sport  species  found  on  hard  substrate  and  near 
wharves  or  ledges  to  depths  of  73  meters  (240  feet).  The  cunner  overwinters  in 
deeper  waters  and  moves  inshore  during  the  spring  and  summer  to  spawn. 

d.  Oceanic  species.  Several  offshore  species  occasionally  occur  in  lower 
estuaries,  but  are  more  often  found  in  coastal  waters  where  they  use  estuarine- 
dependent  species  as  food.  These  species,  which  include  scup,  black  sea  bass, 
and  Atlantic  mackerel,  are  of  recreational  and  commercial  importance.  These 
oceanic  species  move  nearshore  in  the  late  spring  and  summer.  The  scup  inhabits 
nearshore  waters  from  April  to  October  during  which  time  it  spawns.  In  the  fall 
and  winter,  it  moves  offshore  and  to  the  south.  The  major  commercial  fishery 
occurs  in  the  fall  through  early  spring  when  the  adults  are  concentrated  in 
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offshore  wintering  grounds.  An  active  sport  fishery  and  some  commercial  activity 
occur  in  the  nearshore  summering  grounds.  The  black  sea  bass  has  a  life  history 
similar  to  the  scup,  moving  nearshore  and  spawning  in  the  spring  and  summer  and 
moving  offshore  and  southward  in  the  winter.  The  Atlantic  mackerel  spawns  in  the 
spring  and  early  summer  over  most  of  the  mid-Atlantic  Continental  Shelf.  It  is 
found  in  nearshore  waters  from  late  spring  through  late  fall,  concentrating  in 
areas  north  of  the  Delaware  Bay. 

Tautog  is  a  sport  fish  normally  found  inshore  to  depths  of  18  meters 
(60  feet).  It  is  a  groundfish  which  occurs  over  hard  bottoms  and  near  wrecks  and 
jetties.  Tautog  overwinters  in  deeper  waters  and  moves  inshore  during  the  spring 
and  summer  for  spawning. 

For  more  extensive  information,  the  reader  should  refer  to  the  Development 
of  Fishes  of  the  Mid-Atlantic  Bight  (U.S.  Department  of  Interior,  1978)  and  to 
the  Coastal  and  Offshore  Environmental  Inventory,  Cape  Hatteras  to  Nantucket 
Shoals  (University  of  Rhode  Island,  Marine  Experiment  Station,  1973).  Informa- 
tion  on  the  commercial  harvest  and  value  of  aquatic  species  is  summarized  in 
Current  Fisheries  Statistics,  which  is  published  by  the  Department  of  Commerce, 
National  Marine  Fisheries  Service. 

Mammals 

Marine  mammals  are  not  abundant  in  the  Middle  Atlantic  Zone,  and  most  of 
these  species  inhabit  the  offshore  waters  instead  of  the  nearshore  waters. 
Information  on  marine  mammals  is  limited  to  occasional  sightings  and  strandings. 

5.2.3  Terrestrial  Resources 

Although  much  of  the  Middle  Atlantic  Zone  is  urbanized,  open  stretches  of 
the  coast  are  characterized  by  sandy  beaches  or  narrow  barrier  islands  vegetated 
with  dunegrass,  shrubs,  and  sometimes  hardwoods.  Inland  portions  of  the  coastal 
zone,  however,  contain  oak-pine  forests  interspersed  with  farmlands,  pastures, 
developments,  and  wetlands.  Marshes  usually  occur  on  the  landward  side  of 
barrier  islands  around  many  of  the  bays  and  along  the  tidal  portion  of  most 
rivers.  Salt  marshes,  with  large  areas  of  cordgrass,  salt  hay,  and  rushes,  are 
the  most  abundant,  although  freshwater  and  brackish  marshes  are  common  locally. 
Marshes,  undeveloped  shorelines,  bays,  rivers,  and  forests  constitute  some  of 
the  more  valuable  wildlife  areas  in  the  zone  and  provide  breeding  and  concentra- 
tion grounds  for  colonial  nesting  birds,  waterfowl,  and  furbearers. 

Many  wildlife  refuges  (table  8)  have  been  established  to  serve  as  important 
sanctuaries  in  the  coastal  zone.  These  refuges  are  vital  to  the  protection  and 
long-term  maintenance  of  the  Atlantic  region's  avifauna  and  provide  important 
habitats  for  other  wildlife  species,  including  amphibians,  reptiles,  and  fur- 
bearing  animals,  many  of  which  are  permanent  residents  of  the  zone. 

Birds 

The  deeply  indented  coastline  of  the  Middle  Atlantic  Zone  with  its  numerous 
rivers,  bays,  and  estuaries  profoundly  influences  the  migratory  patterns  of 
birds.  The  primary  migratory  route  for  birds  in  the  Middle  Atlantic  Zone  is  the 
Atlantic  flyway,  which  consists  of  several  small  corridors  such  as  the  Atlantic 
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shoreline,  Hudson  River,  Delaware  Bay,  Chesapeake  Bay,  and  Potomac  River  fly- 
ways.  The  Atlantic  flyway  is  used  by  large  numbers  of  waterfowl,  shorebirds,  and 
landbirds  as  they  migrate  through  or  overwinter  in  the  coastal  marshes,  bays, 
rivers,  and  ponds  within  this  zone.  Several  coastal  localities  and  refuges  are 
important  concentration  points  for  birds  in  their  north-south  migrations. 

About  380  species  of  birds  have  been  reported  to  frequent  the  coastal  lands 
and  offshore  waters  of  the  Middle  Atlantic  Zone. 

a.  Shorebirds.  Shorebirds  of  the  Middle  Atlantic  Zone  include  plovers, 
oystercatchers,  gulls,  terns,  and  skimmers.  Shorebirds  generally  occur  in  beach 
areas,  but  also  are  common  in  marshes  and  mudflats;  gulls  and  terns  frequently 
breed  on  dredge  spoil  banks  because  the  banks  are  more  remote  than  their  histor- 
ical breeding  grounds.  Increased  beachfront  development  and  recreational  use 
have  contributed  to  the  loss  of  suitable  nesting  sites  for  several  of  the  nesting 
beach  birds,  such  as  black  skimmers  and  least  terns.  Nevertheless,  over  130,000 
breeding  pairs  of  the  most  common  shorebirds  are  estimated  to  reproduce  in  this 
zone  during  the  warmer  months.  The  most  abundant  shorebirds,  in  terms  of  pair 
estimates,  which  breed  in  major  portions  of  this  zone  include  the  herring  gull 
(28,000  pairs),  common  tern  (20,000  pairs),  and  least  tern  (5,000  pairs).  Other 
species  of  shorebirds  breed  in  the  Middle  Atlantic  Zone  in  colonies  in  limited 
localities;  these  species  are  discussed  only  for  specific  sections  of  the  zone. 
Although  shorebirds  are  migratory,  many  northern  species  also  overwinter  in  the 
zone.  Flocks  migrate  north  from  early  May  to  the  beginning  of  June,  and  south 
from  early  August  to  early  October. 

b.  Wading  birds.  Wading  birds,  particularly  herons,  egrets,  and  ibises, 
are  among  the  most  conspicuous  birds  in  this  zone.  They  are  prolific  breeders 
and  are  widespread  throughout  the  Middle  Atlantic  Zone;  furthermore,  they  are 
expanding  their  range.  Wading  birds  were  at  one  time  nearly  extirpated  by  plume 
hunters  and  egg  collectors.  These  species  usually  nest  colonially  in  marshes,  or 
more  often,  in  shrubs  and  trees  on  coastal  islands  and  on  the  mainland.  Some 
colonies  contain  thousands  of  breeding  pairs  of  many  different  species,  while 
other  colonies  have  a  few  dozen  pairs  of  a  single  species.  Estimates  indicate 
that  over  30,000  breeding  pairs  of  the  most  common  species  nest  in  this  zone. 
The  most  abundant  wading  birds,  in  terms  of  pair  estimates,  nesting  in  this  zone 
are  the  snowy  egret  (9,000  pairs),  black-crowned  night  heron  (6,000  pairs), 
glossy  ibis  (5,000  pairs),  and  great  egret  (2,000  pairs).  These  and  other 
species  arrive  about  mid-March  and  nest  from  early  May  to  mid-July.  In  the  fall 
they  begin  their  migration  to  winter  in  the  south. 

Other  birds  which  are  common  breeding  residents  of  the  coastal  marshes 
throughout  the  Middle  Atlantic  Zone  are  the  American  coot,  common  gallinule, 
clapper  rail,  Virginia  rail,  sora  rail,  and  king  rail.  The  king  rail  and 
gallinule  are  freshwater  species.  Sora  rails  and  coots  prefer  freshwater  marshes 
for  nesting;  however,  they  frequently  use  brackish  and  salt  marshes  during  migra- 
tion. The  other  rails  breed  in  salt  marshes. 

c.  Waterfowl.  Approximately,  30  species  of  waterfowl  are  found  in  the 
Middle  Atlantic  Zone.  Waterfowl  areas  shown  on  the  accompanying  inventory  maps 
represent  the  most  important  concentration  areas  within  the  zone.  In  the  Chesa- 
peake Bay  region,  for  example,  specific  areas  shown  to  be  inhabited  by  dabbling 
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ducks,  diving  ducks,  geese,  and  swans  are  those  which  consistently  harbor  over 
1,000  individuals. 

Waterfowl,  such  as  dabbling  and  diving  ducks  and  geese,  seasonally  frequent 
the  zone  on  their  annual  migratory  flights  along  the  Atlantic  flyway.  Represen- 
tative dabbling  ducks  include  mallard,  pintail,  American  widgeon,  green-winged 
teal,  gadwall,  shoveler,  and  black  duck.  Of  these,  mallard  and  black  duck  are 
the  most  abundant.  Lesser  scaup,  redhead,  canvasback,  and  ring-necked  ducks  are 
the  most  common  diving  ducks.  The  Canada  goose  far  outnumbers  other  geese,  with 
the  snow  goose  and  brant  being  next  in  importance.  Large  numbers  of  whistling 
swans  also  use  this  zone  for  migrations  and  wintering. 

Dabbling  ducks  and  Canada  geese  prefer  the  freshwater  or  brackish  water 
areas  of  the  coastal  region  while  diving  ducks,  including  mergansers,  brants, 
loons,  grebes,  and  cormorants,  use  the  salt  marshes,  open  waters,  and  nearshore 
areas  extensively.  Wood  ducks  are  rare  visitors  to  coastal  areas;  however,  they 
commonly  breed  in  inland  swamps  and  along  forested  streams  throughout  the  Middle 
Atlantic  Zone.  By  early  May,  Canada  goose  goslings  have  hatched,  and  during  June 
and  early  July,  broods  of  other  waterfowl  hatch. 

The  peak  of  the  fall  migration  for  waterfowl  is  during  October  and  November, 
when  the  waterfowl  fly  from  their  northern  breeding  grounds  to  their  southern 
wintering  areas.  In  spring,  flights  occur  from  March  to  early  May  as  the  birds 
return  north.  In  particular,  brants  and  snow  geese  follow  the  ocean  coast. 

The  wintering  migratory  waterfowl  population  in  the  Middle  Atlantic  Zone 
(table  10)  fluctuates  markedly  from  year  to  year  in  response  to  many  factors, 
including  habitat  conditions,  productivity,  and  harvest  pressures.  Many  of  the 
waterfowl  which  overwinter  in  the  zone  have  traveled  a  thousand  miles  or  more. 

Annually,  over  1  million  ducks  and  thousands  of  geese  are  harvested  by 
hunters  in  the  Middle  Atlantic  Zone.  Migratory  waterfowl,  such  as  canvasbacks, 
mallards,  wood  ducks,  and  Canada  geese,  are  particularly  sought  by  hunters. 
Mallards  appear  to  be  the  most  hunted  species.  Hunting  mortality  causes  a 
temporary  15-  to  25-percent  reduction  in  the  total  waterfowl  population.  The 
waterfowl  population  usually  is  restored  during  the  next  breeding  season.  Hunt- 
ing pressures  tend  to  concentrate  waterfowl  in  large  bodies  of  water,  refuges,  or 
other  inaccessible  areas  which  generally  are  closed  to  recreational  activities 
or  hunting. 

d.  Raptors.  Many  hawks  and  owls  breed,  migrate  through,  or  winter  in  the 
Middle  Atlantic  Zone.  Owls  generally  occur  inland  while  hawks  prefer  coastal 
areas,  marshes,  and  bays.  Hawks  generally  follow  low  ridges  and  the  coast  during 
their  migrations. 

e.  Seabirds.  Seabirds  do  not  commonly  nest  in  the  Middle  Atlantic  Zone, 
although  they  are  known  to  winter  offshore,  usually  beyond  the  three-mile  limit. 
Occasionally,  some  seabirds,  such  as  alcids,  gannets,  storm  petrels,  and  shear- 
waters will  fly  or  rest  close  to  shore  for  short  periods  of  time. 

f.  Songbirds  and  others.  Numerous  bird  species  breed,  migrate  through,  or 
winter  in  the  Middle  Atlantic  Zone.  These  birds  occupy  many  types  of  habitats: 
farmlands,  woodlands,  wetlands,  suburban  areas,  and  even  high-rise  buildings  in 
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coastal  cities.  The  species  diversity  of  landbirds  as  a  group  is  great  and 
includes  flycatchers,  larks,  swallows,  jays,  crows,  chickadees,  titmice,  nut- 
hatches, creepers,  wrens,  mockingbirds,  thrushes,  vireos,  warblers,  blackbirds, 
finches,  sparrows,  and  woodpeckers. 

Indigenous  landbirds  use  the  Atlantic  flyway  as  a  migratory  route.  Breaks 
in  the  coastline  of  the  Middle  Atlantic  Zone,  formed  by  the  complex  series  of 
wide  estuaries  and  bays  found  there,  sometimes  constitute  a  barrier  to  landbirds 
migrating  along  the  coast.  During  adverse  weather  conditions,  birds  will  con- 
centrate in  large  numbers  at  the  land  margins  of  these  water  bodies  to  wait  for 
favorable  flying  conditions.  Landbird  migrations  in  the  zone  are  the  greatest 
from  mid-April  to  mid-May  and  from  late  August  to  late  October. 

Mammals 

Many  mammals  of  the  Middle  Atlantic  Zone  are  recreational ly  and  commer- 
cially valuable.  Important  species  which  are  common  throughout  the  zone,  and 
which  are  hunted  for  sport,  include  the  whitetail  deer  (the  most  important  big 
game  animal),  eastern  cottontail,  gray  squirrel,  and  eastern  fox  squirrel.  All 
of  these  animals  prefer  upland  areas:  deer  occur  in  immature  woods  and  edge 
habitats,  eastern  cottontails  use  brushy  cover,  and  squirrels  reside  in  mature 
oak  forests. 

The  muskrat  is  the  most  abundant  of  the  commercially  valuable  furbearers  in 
the  Middle  Atlantic  Zone  and  is  found  in  freshwater  and  salt  marshes.  The 
muskrat  breeding  season  extends  from  January  to  October  and  several  litters  may 
be  produced  each  year.  The  river  otter  also  is  commercially  trapped  and  is 
widely  distributed  along  the  banks  of  streams  and  lake  margins.  Otters  normally 
bear  young  in  mid-April  to  early  May.  Mink  is  an  important  commercial  species  in 
streams  and  marshes.  Minks  mate  from  mid-February  to  early  March  and  the  young 
are  born  in  April  and  May.  Other  important  furbearers,  common  to  the  Middle 
Atlantic  Zone  and  commercially  valuable,  are  the  raccoon,  opossum,  longtail 
weasel,  striped  skunk,  gray  fox,  and  red  fox. 

5.3  SOUTHERN  NEW  ENGLAND  COAST  (GRID  REFERENCE  DR19  TO  BR55) 

The  northeasternmost  section  of  the  Middle  Atlantic  Zone  extends  from 
Monomoy  Island,  Massachusetts,  to  Montauk  Point  on  Long  Island,  New  York.  The 
Southern  New  England  Coast  has  been  divided  into  two  subsections:  the  Nantucket, 
Rhode  Island,  and  Block  Island  Sounds,  and  the  Long  Island  Sound.  This  section 
was  previously  glaciated;  therefore,  the  coastline  is  irregular  and  consists  of 
numerous  large  offshore  islands,  barrier  beaches,  bays,  and  drowned  river 
valleys.  Beaches  in  the  Southern  New  England  Coast  section  generally  are  sandy, 
but  several  beaches  are  rocky,  high-energy  systems.  Small  protected  coastal 
marshes  also  are  characteristic  of  this  section.  Elevations  on  the  mainland 
generally  are  less  than  60  meters  (200  feet)  while  elevations  of  the  offshore 
islands  usually  are  less  than  30  meters  (100  feet).  Undeveloped  upland  areas 
generally  consist  of  deciduous  forest. 

This  section  is  a  transition  area  between  the  cold  waters  of  the  North 
Atlantic  Zone  and  the  warmer  waters  of  the  Middle  Atlantic  Zone.  The  transition 
occurs  because  the  section  is  affected  by  the  Labrador  Current  and  the  Gulf 
Stream.   An  offshore  temperature  gradient  extends  eastward  from  Monomoy  Island 
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between  the  two  water  currents,  creating  a  demarcation  line  between  cold  water  to 
the  north  and  warm  water  to  the  south.  This  temperature  gradient  exists  from 
about  mid-June  to  late  September,  and  effectively  separates  the  marine  biota  of 
the  two  zones.  As  the  ocean  waters  cool  in  the  fall,  the  temperature  differences 
diminish.  Because  of  the  geographic  orientation  of  the  coastline  in  this 
section,  the  resource  discussions  provided  below  follow  north-south  UTM  grid 
swaths. 

5.3.1  Nantucket  Sound,  Rhode  Island  Sound,  and  Block  Island  Sound  (Grid  Refer- 
ence DR19  to  BR55) 

Aquatic  Resources 

The  seasonal  hydrographic  phenomenon  of  these  sounds  has  a  profound  in- 
fluence on  the  finfish  in  this  subsection.  During  the  fall  and  winter,  the 
general  movement  of  fish  is  from  north  to  south,  with  northern  species  wintering 
as  far  south  as  Cape  Hatteras  once  the  waters  become  cool  and  then  returning  to 
the  north  in  the  spring  as  the  waters  become  warm.  Warm  water  fish  migrate  to 
Florida  and  sometimes  to  the  Gulf  coast. 

a.  Widespread  species.  This  subsection  contains  significant  shellfish 
beds  which  support  a  large  commercial  fishery.  Important  economic  species 
include  the  eastern  oyster,  bay  scallop,  surf  clam,  hard  clam,  and  soft  shell 
clam.  Lobster  populations  in  this  section,  near  the  southern  limit  of  their 
range,  generally  are  low  and  are  not  considered  to  be  of  commercial  importance. 
In  contrast,  blue  crabs  are  more  numerous  in  this  subsection  than  farther  north, 
but  blue  crabs  are  not  as  commercially  significant  here  as  they  are  in  the 
southern  section  of  the  Middle  Atlantic  Zone,  especially  in  the  Chesapeake  Bay. 

Finfish  of  importance  in  these  sounds  include  striped  bass,  bluefish, 
tautog,  cunner,  scup,  winter  flounder,  black  sea  bass,  and  bluefin  tuna.  Scup, 
black  sea  bass,  and  bluefin  tuna  are  summer  visitors  while  the  others  occur  year- 
round.  Several  traditionally  high-concentration  areas  for  various  species  of 
fish  are  shown  on  the  accompanying  maps,  but  these  species  can  be  expected  to 
inhabit  the  open  water  throughout  the  area. 

Anadromous  and  freshwater  fish  species  have  been  shown  on  the  maps  in 
representative  streams.  Instream  species  include  blueback  herring,  alewife, 
American  shad,  Atlantic  herring,  brook  trout,  rainbow  smelt,  Atlantic  tomcod, 
white  and  yellow  perch,  largemouth  and  smallmouth  bass,  and  chain  pickerel. 

Seal  crawlouts  or  nesting  areas  are  important  habitats  throughout  the 
section. 

b.  Geographic  inventory.  Muskeget  Island  (grid  reference  CR97)  is  the  only 
gray  seal  rookery  in  the  United  States  and  occurs  at  the  southern  limit  of  the 
seal's  range.  Other  breeding  areas  for  this  species  occur  much  farther  north  in 
Canada. 

One  area  of  special  significance  in  this  subsection  is  the  Atlantic  salmon 
migration  and  spawning  area  located  in  the  Pawcatuck  River  between  grid  refer- 
ences BR85  and  BR65. 
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Terrestrial  Resources 

Terrestrial  and  biotic  resources  of  this  subsection  are  protected  by 
numerous  parks  and  management  areas. 

a.  Widespread  species.  Important  bird  concentration  areas  are  scattered 
throughout  the  section  and  are  identified  below.  Mammals  are  distributed  evenly 
in  the  area,  but  occur  in  such  limited  numbers  that  their  densities  are  not 
significant. 

b.  Geographic  inventory.  Between  grid  references  DR26  and  CR67  are  several 
shorebird  and  wading  bird  nesting  areas  as  well  as  waterfowl  migratory  areas. 
The  most  significant  portion  of  this  interval  is  Muskeget  Island  (grid  reference 
CR97)  which  supports  shorebirds,  marsh  hawks,  short-eared  owls,  and  the  only 
known  population  of  beach  meadow  voles.  This  species  of  vole  has  been  proposed 
as  an  endangered  species. 

Between  grid  references  CR56  and  BR95  are  other  important  shorebird  and 
wading  bird  areas;  several  areas  with  osprey  nests  also  are  shown.  A  special 
interest  area  is  Bird  Island  (grid  reference  CS51),  which  supports  approximately 
40  percent  of  the  U.S.  breeding  population  of  roseate  terns  (900  pairs).  The 
three  largest  colonies  of  this  species  represent  approximately  95  percent  of  the 
breeding  population. 

The  next  interval  of  importance  (grid  reference  BR85)  is  the  Block  Island 
area.  Because  of  its  remoteness  Block  Island  supports  a  variety  of  terrestrial 
species,  including  wading  birds,  shorebirds,  migrating  waterfowl  and  songbirds, 
and  marsh  hawks.  The  endangered  peregrine  falcon  is  a  common  visitor  to  Block 
Island  during  its  migration.  This  island  is  one  of  the  few  areas  the  falcon  is 
known  to  use  regularly.  Also,  the  only  known  population  of  the  Block  Island 
meadow  vole  is  found  on  the  island.  This  vole  also  has  been  proposed  for 
inclusion  on  the  Federal  endangered  species  list. 

5.3.2  Long  Island  Sound  (Grid  Reference  BR55  to  XA02) 

This  subsection  encompasses  the  Long  Island  Sound  and  adjacent  shoreline  of 
Connecticut  and  New  York,  as  well  as  the  northern  shore  of  Long  Island.  The  Long 
Island  Sound  estuary  is  a  semi-enclosed  body  of  water  measuring  145  kilometers 
(90  miles)  long  and  24  kilometers  (15  miles)  wide.  The  sound  opens  to  Block 
Island  Sound  and  the  Atlantic  Ocean  on  the  east,  and  is  fed  by  the  East  River,  a 
part  of  the  Hudson  estuary,  on  the  west  (figure  5).  Long  Island  Sound  is  a 
moderately  stratified  estuary  dominated  by  strong  tidal  currents  and  freshwater 
inflow  on  its  northern  side.  Several  rivers  (the  largest  being  the  Connecticut 
River)  drain  into  the  sound  from  the  north  shore,  but  most  of  this  water  is 
rapidly  exchanged  with  the  Atlantic  Ocean.  The  bays  which  separate  the  northern 
and  southern  tips  of  eastern  Long  Island,  principally  Flanders,  Great  Peconic, 
Little  Peconic,  and  Gardiners  Bays,  also  are  included  as  a  part  of  this  section. 

Aquatic  Resources 

a.  Widespread  species.  Throughout  Long  Island  Sound,  the  occurrence  of  the 
major  commercially  and  recreationally  important  organisms  is  dependent  on  sea- 
sonal changes  in  water  temperature.  Sessile  invertebrates,  such  as  bay  scallops, 
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oysters,  and  hard  and  soft  clams,  are  located  in  beds  throughout  the  Long  Island 
Sound  region.  Oysters  are  one  of  the  most  valuable  commercial  fisheries  in  the 
Long  Island  Sound  estuary. 

Several  fish  species  are  year-round  residents,  including  the  winter  floun- 
der, one  of  the  most  abundant  fish,  tautog,  and  cunner.  The  latter  two  species 
are  mainly  fished  for  recreation.  Coldwater  species,  such  as  cod  and  pollock, 
move  into  the  sound  from  waters  during  the  winter  while  more  temperate  water 
species,  such  as  bluefish,  scup,  summer  flounder,  striped  bass,  and  weakfish, 
inhabit  the  area  during  the  summer.  Anadromous  fish,  such  as  American  shad, 
blueback  herring,  alewife,  and  the  endangered  shortnose  sturgeon  inhabit  the 
sound  and  coastal  tributaries  during  their  spawning  migrations. 

b.  Geographic  inventory.  The  eastern  end  of  the  Long  Island  Sound  subsec- 
tion (grid  reference  BR55)  provides  winter  habitat  for  cod  and  pollock  popula- 
tions, which  generally  inhabit  cold  offshore  bottom  waters.  This  area  represents 
the  southernmost  point  where  large  numbers  of  pollock  occur  inshore.  Cod  move 
offshore  in  March  and  April  and  pollock  leave  in  June. 

The  Connecticut  River  (grid  reference  YA27)  is  a  major  anadromous  fish 
spawning  stream.  The  Federally  endangered  shortnose  sturgeon  migrates  up  this 
river;  in  1977,  the  total  adult  population  in  the  river  was  estimated  at  450 
fish.  Alewife,  American  shad,  rainbow  smelt,  and  American  tomcod  also  migrate  up 
the  Connecticut  River  to  spawn. 

The  Peconic-Gardiners  Bay  Complex  (grid  references  YA03  to  YA35)  is  one  of 
the  more  important  northern  centers  for  concentrations  of  weakfish.  Weakfish  use 
this  complex  as  a  spawning,  nursery,  and  feeding  ground.  Shellfish  also  are 
abundant  in  this  complex;  some  of  the  major  mid-Atlantic  coast  bay  scallop  beds 
are  located  in  the  shallows  and  eelgrass  beds  of  this  area.  Hard  clams  and 
oysters  also  are  abundant. 

Although  other  shallow  water,  hard  bottom  areas  have  important  commercial 
oyster  populations,  Oyster  Bay  (grid  reference  XA23)  is  one  of  the  more  produc- 
tive areas.  Much  of  the  oyster  fishery  in  Long  Island  Sound,  including  Oyster 
Bay,  is  maintained  by  hatchery  seed  production  and  intensive  bed  management. 

Terrestrial  Resources 

a.  Widespread  species.  The  characteristic  upland  habitats  on  Long  Island 
are  the  pitch  pine  and  scrub  oak  forests  and  the  extensive  tidal  wetlands  which 
occur  throughout  the  coastal  areas.  Several  common  wading  bird  and  shorebird 
species  inhabit  the  wetland  areas  during  the  spring  and  summer  months.  These 
species,  and  estimates  of  nesting  pairs,  include  great  black-backed  gull  (1,400 
pairs),  herring  gull  (5,400  pairs),  common  tern  (3,100  pairs),  least  tern  (1,400 
pairs),  roseate  tern  (800  pairs),  black-crowned  night  heron  (600  pairs),  snowy 
egret  (200  pairs),  and  glossy  ibis  (30  pairs). 

b.  Geographic  inventory.  An  especially  important  wildlife  area  of  Long 
Island,  between  grid  references  YA15  and  YA55,  contains  many  species,  including 
nesting  wading  birds,  shorebirds,  songbirds,  and  ospreys.  During  fall  and  early 
winter,  many  songbirds  and  wintering  hawks  reside  near  the  sound.  A  majority  of 
the  great  black-backed  and  herring  gulls  of  the  zone  nest  in  this  locality.   In 
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addition,  the  bog  turtle,  which  is  an  endangered  species  in  New  York,  breeds  in 
this  area.  Peregrine  falcons  are  known  to  frequent  the  area  to  the  west  (grid 
reference  XA52)  during  migrations. 

In  spring,  northern  Nassau  County  (grid  reference  XA12  to  XA31)  is  the  focal 
point  for  many  migratory  birds,  especially  songbirds;  several  raptors  nest  in  the 
county  on  a  seasonal  basis.  In  winter,  many  ducks  and  geese  remain  in  the  bays 
and  marshes.  Osprey,  an  endangered  species  in  New  York,  also  nests  in  this  area, 

5.4  NEW  YORK  BIGHT  (GRID  REFERENCE  BR55  TO  WUOQ) 

This  section  encompasses  the  exposed  outer  coast  from  Montauk  Point,  New 
York,  to  Cape  May,  New  Jersey,  and  the  Hudson  River.  The  New  York  Bight  has  been 
divided  into  three  subsections:  the  South  Shore  of  Long  Island,  the  Hudson 
River,  and  the  New  Jersey  Shore. 

5.4.1  South  Shore  of  Long  Island  (Grid  Reference  BR55  to  WV98) 

The  South  Shore  of  Long  Island,  from  Montauk  Point  on  the  east  to  Sea  Gate 
on  the  west,  is  dominated  by  barrier  islands  which  protect  an  extensive  system  of 
bays  and  marshes  on  their  landward  side.  This  system  includes  Jamaica,  Great 
South,  Moriches,  and  Shinnecock  Bays.  The  biotic  resources  for  this  subsection 
are  keyed  geographically  using  north-south  UTM  grid  swaths. 

Aquatic  Resources 

a.  Widespread  species.  The  South  Shore  of  Long  Island  is  an  extremely 
critical  area  for  spawning  and  nursery  grounds  as  well  as  beds  for  major  commer- 
cial and  recreational  shellfish  and  finfish,  such  as  hard  clam,  bay  scallop,  soft 
shell  clam,  Atlantic  menhaden,  weakfish,  striped  bass,  winter  and  summer  floun- 
der, and  bluefish.  Other  fishery  species  are  the  surf  clam,  scup,  Atlantic 
mackerel,  and  two  coldwater  species,  cod  and  pollock,  which  move  inshore  during 
the  summer.  Species  of  special  status  which  inhabit  these  coastal  waters  include 
six  marine  mammals,  five  sea  turtles,  and  one  fish  (table  9).  At  the  interface 
between  the  complex  and  the  ocean,  lobsters  and  mussels  inhabit  rocky  areas. 

b.  Geographic  inventory.  Cod  and  pollock  generally  are  coldwater,  offshore 
bottom  species,  but  during  the  fall  individual  schools  move  inshore.  Both 
species  may  remain  through  the  winter;  cod  move  offshore  in  March  and  April  and 
pollock  leave  in  June.  Montauk  Point  (grid  reference  BR65)  is  the  southernmost 
area  where  large  numbers  of  adult  pollock  occur  nearshore. 

The  eastern  portion  of  Long  Island's  South  Shore,  from  Montauk  Point  to 
Moriches  Inlet  (grid  reference  BR65  to  XA81),  harbors  an  abundance  of  marine 
species,  such  as  bluefish,  striped  bass,  and  black  sea  bass,  which  move  inshore 
during  the  spring  and  summer.  These  species  are  not  only  of  commercial  value, 
but  they  also  are  of  even  greater  recreational  importance.  Adult  bluefish 
inhabit  nearshore  waters,  but  the  eastern  portion  of  the  South  Shore  of  Long 
Island  is  one  of  the  few  places  along  the  Atlantic  coast  where  bluefish  can  be 
caught  from  shore.  Striped  bass  occur  and  are  harvested  along  the  entire  Long 
Island  South  Shore.  However,  after  adults  spawn  during  the  spring  in  the  Hudson 
River,  their  largest  summer  concentrations  are  along  the  eastern  portion  of  the 
subsection. 
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Great  South  Bay  (grid  reference  XA30  to  XA71),  the  largest  bay  along  the 
Long  Island  South  Shore,  yields  almost  50  percent  of  the  nation's  harvest  of  hard 
clams  and  contains  major  concentrations  of  bay  scallops  in  eelgrass  beds.  Soft 
shell  clams  also  are  found  in  intertidal  muds  and  gravels. 

The  surf  clam,  one  of  the  major  commercial  shellfish  in  the  subsection,  has 
extensive  beds  from  3  to  16  kilometers  (2  to  10  miles)  offshore  along  the  entire 
Long  Island  South  Shore  and  between  the  shoreline  and  27  meters  (90  feet)  along 
the  western  and  central  portions  of  the  shore  from  Moriches  Bay  to  the  Lower  Bay 
(grid  reference  XA81  to  WV89). 

During  the  summer,  the  western  coastal  waters  of  Long  Island's  South  Shore 
from  Fire  Island  Inlet  to  Lower  Bay  (grid  reference  XV49  to  WV89)  contain  impor- 
tant concentrations  of  Atlantic  mackerel  and  black  sea  bass. 

Terrestrial  Resources 

A  significant  portion  of  the  tidal  wetlands  in  New  York  occur  in  this 
subsection.  Undeveloped  uplands  to  the  north  are  dominated  by  pitch  pine  and 
scrub  oak  forests.  Although  major  portions  of  this  area  are  urbanized,  important 
concentrations  of  migratory  and  breeding  wildlife  still  use  the  natural  cover  of 
the  area. 

a.  Widespread  species.  The  bays  and  inlets  along  the  western  portion  of 
the  Long  Island  South  Shore  are  important  nesting,  stopover,  and  wintering  areas 
for  shorebirds,  wading  birds,  and  waterfowl.  The  most  common  species  of  shore- 
birds  and  wading  birds,  and  their  nesting  pair  estimates,  are  the  great  black- 
backed  gull  (400  pairs),  herring  gull  (9,000  pairs),  common  tern  (7,000  pairs), 
least  tern  (1,000  pairs),  snowy  egret  (1,000  pairs),  great  egret  (300  pairs), 
black-crowned  night  heron  (900  pairs),  and  glossy  ibis  (900  pairs). 

b.  Geographic  inventory.  In  the  fall,  Robert  Moses  State  Park  (grid 
reference  XV49)  has  one  of  the  most  spectacular  concentrations  of  migratory  birds 
on  Long  Island.  When  northwest  winds  prevail,  large  flights  of  falcons, 
flickers,  swallows,  and  landbirds  rest  at  the  park. 

Nassau  County  (grid  reference  WV99  to  XV39)  is  an  especially  important  area 
for  spring  and  fall  migrating  wading  birds,  shorebirds,  waterfowl,  and  song- 
birds. Migrating  birds  often  congregate  in  this  area  during  periods  of  adverse 
weather  to  wait  for  more  favorable  conditions. 

5.4.2  Hudson  River  (Grid  Reference  XC02  to  WV88) 

The  Hudson  River,  including  New  York  harbor  and  the  Lower  Bay,  is  a  tidal 
estuary  which  extends  from  the  Atlantic  Ocean  to  Troy,  New  York  (grid  reference 
XC03),  a  distance  of  250  kilometers  (155  miles).  The  river  has  four  distinct 
reaches.  The  northernmost  reach  of  the  river  in  the  study  area,  from  Troy 
downstream  to  Beacon  (grid  reference  XC03  to  WA89),  is  freshwater  with  a  small 
tidal  current.  From  Beacon  downstream  to  the  channel  widening  at  Stony  Point 
(grid  reference  WA89  to  WA86),  tidal  currents  are  sluggish  in  the  yery  deep, 
narrow  channel;  brackish  water  seldom  penetrates  north  of  Beacon.  Downstream, 
from  Stony  Point  to  the  New  York-New  Jersey  border  (grid  reference  WA86  to  WA39), 
the  river  becomes  a  broad  and  shallow  complex,  which  includes  Tappan  Zee,  Croton, 
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and  Haverstraw  Bays  (grid  reference  WA86  to  WA84);  mixing  of  lighter  freshwater 
with  heavier  seawater  tends  to  trap  nutrients  in  this  reach  during  most  of  the 
year.  The  high-salinity,  lower  portion  of  the  estuary,  from  the  New  York-New 
Jersey  border  to  the  river  mouth  (grid  reference  WA39  to  WV89),  is  narrow,  deep, 
and  dominated  by  strong  tidal  currents.  The  biotic  resources  of  this  subsection 
are  keyed  geographically  using  east-west  UTM  grid  swaths. 

Aquatic  Resources 

a.  Widespread  species.  As  a  result  of  the  large  salinity  gradient 
(27  parts  per  thousand  to  zero)  and  habitat  diversity  in  the  Hudson  River,  many 
groups  of  organisms  inhabit  the  river  during  part  or  all  of  their  life  history. 
Important  anadromous  species  in  the  Hudson  River  include  striped  bass,  American 
shad,  blueback  herring,  alewife,  tomcod,  smelt,  white  perch,  and  the  endangered 
shortnose  sturgeon.  All  of  these  fish  migrate  upstream  during  the  spring. 

b.  Geographic  inventory.  The  Hudson  River  from  Troy  downstream  to  Pough- 
keepsie  (grid  reference  XC03  to  WB81)  is  inhabited  by  resident  freshwater  species 
such  as  catfish,  sunfish,  walleye,  and  freshwater  bass.  This  reach  and  its 
tributaries  is  an  important  spawning,  nursery,  and  feeding  area  for  the  anadro- 
mous species  listed  above.  In  particular,  the  American  shad  spawns  in  the 
shallows;  the  center  of  its  peak  spawning  area  is  known  as  The  Flats  (grid 
reference  WB85).  Because  The  Flats  is  a  critically  important  spawning  area,  it 
is  closed  to  commercial  fishing.  Deep  water  occurs  in  this  reach  of  the  Hudson 
(grid  reference  WB82  to  WB83)  and  may  serve  as  an  overwintering  area  for  the 
endangered  shortnose  sturgeon.  The  only  record  in  New  York  of  a  designated  rare 
species,  the  pearl  roach,  was  reported  in  the  Roeliff  Jansen  Kill  (grid  reference 
WB96). 

From  Poughkeepsie  to  Haverstraw  Bay  (grid  reference  WB81  to  WA86),  the  river 
changes  from  a  freshwater  regime  to  a  medium-salinity  estuary.  Few  resident 
freshwater  species  inhabit  the  mainstem  of  the  river,  although  they  are  abundant 
in  the  tributaries.  Bluefish,  weakfish,  and  blue  crab  are  present  in  the  main 
channel  area.  Anadromous  species  use  the  littoral  zone  of  the  river  as  well  as 
its  tributaries  for  spawning,  nursery,  and  feeding  areas.  Striped  bass  spawning 
is  most  intense  in  the  Hudson  River  between  Beacon  and  Peekskill  (grid  reference 
WA89  to  WA87).  The  stretch  from  Beacon  to  Haverstraw  Bay  (grid  reference  WA89  to 
WA86)  is  relatively  deep  and  may  also  provide  overwintering  habitat  for  shortnose 
and  Atlantic  sturgeons. 

The  Haverstraw-Croton-Tappan  Zee  Bay  complex  (grid  reference  WA86  to  WA84) 
is  a  large,  but  nutrient  rich,  shallow  water  region.  This  complex  is  of  critical 
importance  as  a  nursery  area  for  both  estuarine-dependent  organisms  and  anadro- 
mous species.  It  also  is  the  last  riverine  feeding  ground  for  young  anadromous 
species  before  they  migrate  to  sea;  therefore,  it  serves  as  an  important  concen- 
tration area  in  the  fall.  Extensive  shellfish  beds  and  blue  crab  concentrations 
also  are  found  in  this  area  of  the  river. 

The  Hudson  River,  adjacent  to  New  York  City,  mainly  serves  as  a  migration 
route  for  anadromous  species,  as  well  as  juvenile  and  adult  estuarine-dependent 
species  which  inhabit  the  upstream  reaches  of  the  river.  Hard  clams  and  soft 
shell  clams,  however,  are  present  in  the  lower  estuary,  particularly  in  Sandy 
Hook  Bay  (grid  reference  WV78). 
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Terrestrial  Resources 

The  forested  uplands  adjacent  to  the  Hudson  River  Valley  are  characterized 
by  mixed  forests  consisting  of  oak  and  other  northern  hardwoods.  Narrow  belts  of 
tidal  wetlands  are  found  along  brackish  portions  of  the  river. 

a.  Widespread  species.  Although  the  Hudson  River  Valley  is  used  by  many 
birds  for  migration  and  breeding  purposes,  there  are  no  known  localities  which 
have  exceptionally  large  concentrations.  Shorebird,  wading  bird,  and  marsh  bird 
breeding  sites  along  the  river  are  not  extensive. 

b.  Geographic  inventory.  Numerous  hawks  can  be  observed  during  migration 
at  Hook  Mountain  (grid  reference  WA95)  near  Upper  Nyack. 

Waterfowl  rest  and  overwinter  in  the  southern  portion  (grid  reference  WA94 
to  WA81)  of  the  area.  Reptiles,  particularly  the  five-lined  skink  and  northern 
fence  lizard,  are  known  to  concentrate  at  Anthony's  Nose  (grid  reference  WA87). 

5.4.3  New  Jersey  Shore  (Grid  Reference  WV88  to  WUOO) 

The  New  Jersey  Shore,  which  extends  from  Sandy  Hook  to  Cape  May,  is  charac- 
terized by  a  high-energy  sandy  beach  on  the  north  and  extensive  estuaries  protec- 
ted by  barrier  islands  along  the  coast  to  the  south.  Many  of  the  barrier  beaches 
have  well -developed,  but  fragile,  dunes  and  ridges.  The  biotic  resources  of  this 
subsection  are  keyed  geographically  using  east-west  UTM  grid  swaths. 

Aquatic  Resources 

a.  Widespread  species.  Several  important  shellfish,  found  in  the  coastal 
bays  and  nearshore  ocean  waters  of  New  Jersey,  include  the  hard  clam,  bay  scal- 
lop, oyster,  and  blue  crab.  Oyster  and  blue  crab  provide  a  summer  recreational 
fishery  in  the  ocean  bays.  Surf  clams  are  another  important  component  of  the 
nearshore  ocean  fishery  and  are  found  along  the  entire  coast,  especially  in  areas 
with  coarse  sandy  sediment. 

The  extensive  estuaries  provide  spring  and  summer  nursery  and  feeding  areas 
for  many  species,  including  American  eel,  Atlantic  menhaden,  white  perch, 
striped  bass,  weakfish,  spot,  Atlantic  croaker,  northern  kingfish,  silver  perch, 
summer  flounder,  and  bluefish.  Winter  flounder  occurs  in  the  estuaries  during 
the  winter.  Menhaden  is  a  valuable  commercial  finfish  species  in  New  Jersey 
waters  and  is  caught  within  4.8  kilometers  (3  miles)  of  the  entire  coast  from 
spring  through  fall.  Many  other  recreational ly  and  commercially  important 
estuarine-dependent  finfish  are  harvested  from  spring  through  fall  in  bay  and 
nearshore  ocean  waters.  In  the  winter,  offshore  migration  to  deep  water  makes 
the  finfish  less  abundant  in  coastal  waters.  New  Jersey  has  a  three-mile  inshore 
limit  where  it  is  illegal  to  trawl  for  striped  bass,  so  it  is  not  of  commercial 
importance  within  the  coastal  zone. 

Most  of  the  commercial  and  some  of  the  recreational  fishery  of  New  Jersey 
occurs  in  Continental  Shelf  waters.  Several  species  such  as  butterfish,  scup, 
summer  flounder,  black  sea  bass,  and  Atlantic  mackerel  move  inshore  during  the 
summer  and  are  fished  recreationally  and  commercially. 
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Six  marine  mammals,  five  sea  turtles,  and  one  fish  species  are  considered 
threatened  or  endangered  (subsection  5.2.1)  and  may  be  found  in  the  New  Jersey 
coastal  waters. 

b.  Geographic  inventory.  The  loggerhead  turtle  is  the  most  common  turtle 
with  special  status  along  the  New  Jersey  coast;  digs  and  crawls  have  been  re- 
ported at  Sandy  Hook  (grid  reference  WV87). 

Striped  bass  is  concentrated  in  the  northern  coastal  waters  of  the  New 
Jersey  Shore  from  Point  Pleasant  to  Atlantic  City  (grid  reference  WV83  to  WU55). 
Offshore  of  Point  Pleasant  to  Barnegat  Light  (grid  reference  WV83  to  WV80), 
lobsters  inhabit  rocky  substrates. 

Several  major  shellfish  beds  are  within  the  ocean  bays  of  the  northern  half 
of  the  state.  Oysters  are  of  little  commercial  value  in  the  ocean  bays,  but 
several  seed  beds  are  scattered  throughout  Toms  River  and  the  Mullica  River  (grid 
reference  WV72  and  WU47). 

Hard  clams  inhabit  the  inlets  and  bays  along  the  New  Jersey  coast  between 
Barnegat  Bay  and  Cape  May  (grid  reference  WV71  and  WUOO).  Bay  scallops  are  found 
in  the  rooted  seagrass  beds  of  Barnegat  Bay  and  Little  Egg  Harbor  (grid  reference 
WV70  and  WU68). 

Nesting  by  the  loggerhead  turtle  recently  has  been  confirmed  at  Ocean  City, 
New  Jersey  (grid  reference  WU34). 

One  of  the  two  major  New  Jersey  surf  clam  beds,  the  most  valuable  commercial 
fishery  in  the  state,  is  3  to  19  kilometers  (2  to  12  miles)  off  the  northern  New 
Jersey  coast  in  water  depths  of  15  to  37  meters  (50  to  120  feet).  The  second 
major  surf  clam  bed  is  in  southern  New  Jersey,  offshore  of  Wildwood  (grid  refer- 
ence WU11),  in  water  depths  of  11  to  37  meters  (35  to  120  feet).  These  two  surf 
clam  beds  support  the  bulk  of  the  U.S.  clam  fishery. 

Terrestrial  Resources 

Barrier  beaches  and  marshes  are  characteristic  of  most  of  the  New  Jersey 
coastline.  Hardwood  forests,  farmlands,  and  the  unique  pine  barrens  are  impor- 
tant upland  habitats.  The  pine  barrens  are  extensive  throughout  southern  New 
Jersey,  but  occur  most  often  in  the  central  interior.  This  unique  area  is 
characterized  by  a  rich  bird,  reptilian  and  amphibian,  and  mammal  community. 

a.  Widespread  species.  The  New  Jersey  Shore  provides  seasonal,  overwinter- 
ing, and  year-round  habitats,  as  well  as  stopover  sites  for  migratory  birds. 

During  the  spring  and  summer  the  New  Jersey  coast  is  an  important  nesting 
area  for  shorebirds;  with  the  exception  of  the  Delmarva  Shore,  the  New  Jersey 
Shore  contains  the  highest  total  population  of  breeding  shorebirds  in  the  Middle 
Atlantic  Zone.  More  than  43,000  nesting  pairs  of  shorebirds  are  estimated  to 
inhabit  the  coast.  Common  nesting  species  and  estimated  nesting  pairs  include 
common  tern  (4,300  pairs),  least  tern  (1,800  pairs),  herring  gull  (5,800  pairs), 
laughing  gull  (31,000  pairs),  and  black  skimmer  (1,000  pairs).  This  laughing 
gull  population  is  the  largest  in  the  Middle  Atlantic  Zone. 


91 


The  New  Jersey  Shore  also  harbors  the  highest  total  of  breeding  wading  birds 
in  the  Middle  Atlantic  Zone;  however,  the  total  amount  of  breeding  is  small. 
Major  wading  bird  species  and  estimated  nesting  pairs  include  snowy  egret  (28,000 
pairs),  glossy  ibis  (2,800  pairs),  little  blue  heron  (200  pairs),  black-crowned 
night  heron  (1,400  pairs),  and  yellow-crowned  night  heron  (140  pairs).  Wading 
birds  arrive  in  mid-March,  and  nesting  typically  is  underway  by  early  May  and 
completed  by  mid-July.  Most  wading  birds  remain  in  the  region  until  mid-fall, 
when  they  migrate  south. 

The  New  Jersey  Shore  is  a  major  migratory  route  for  thousands  of  ducks  and 
geese  in  spring  and  fall;  many  ducks  and  geese  also  overwinter  in  the  sheltered 
bays  on  the  coast. 

b.  Geographic  inventory.  Several  important  protected  wildlife  habitats 
have  been  established  along  the  New  Jersey  Shore.  A  major  converging  area  for 
migrating  waterfowl  in  winter,  Long  Beach  Island  (grid  reference  WU67  to  WU79)  is 
where  thousands  of  brant  concentrate  in  the  intracoastal  waterway. 

Barnegat  National  Wildlife  Refuge  (grid  reference  WU68)  is  a  major  stopover 
point  for  peregrine  falcons  during  their  migrations. 

Bald  eagles  are  of  major  concern  along  the  New  Jersey  Shore  area  since  none 
is  known  to  have  recently  bred  successfully  here.  Approximately  ten  bald  eagle 
sightings  were  made  in  1977  and  1978,  and  most  of  these  were  in  the  Mullica 
River-Brigantine  National  Wildlife  Refuge  area  (grid  reference  WU57),  which  is 
an  important  wintering  area  for  bald  eagles  along  the  New  Jersey  coast. 

At  Brigantine  National  Wildlife  Refuge  (grid  reference  WU56),  large  numbers 
of  waterfowl  occur  in  the  fall,  and  concentrations  of  shorebirds,  wading  birds, 
and  warblers  occur  in  the  spring.  During  October  this  refuge  also  harbors  90 
percent  of  the  Atlantic  coast  population  of  brant.  Many  waterfowl  species  may 
remain  through  mid-December,  and  on  some  occasions  the  waterfowl  population  has 
surpassed  150,000  individuals  at  Brigantine  National  Wildlife  Refuge.  During 
January  and  February,  diving  ducks,  rough-legged  hawks,  short-eared  owls,  a  few 
whistling  swans,  peregrine  falcons,  and  large  groups  of  sea  ducks  are  known  to 
inhabit  this  area.  Substantial  shorebird  populations  also  occur,  and  black  skim- 
mers nest  here  in  large  numbers.  The  threatened  roseate  tern  tends  to  concen- 
trate only  at  Brigantine  National  Wildlife  Refuge. 

Osprey  is  endangered  in  New  Jersey  because  its  population  level  has  declined 
in  the  last  few  decades;  less  than  100  pairs  of  osprey  now  nest  in  New  Jersey. 
Most  osprey  pairs  are  in  Cape  May  County  (grid  reference  WU34  to  WU01).  These 
birds  migrate  south  in  fall;  migration  usually  begins  in  late  August.  The  major 
wading  birds  nesting  area  for  most  of  the  New  Jersey  Shore  is  at  Stone  Harbor, 
New  Jersey  (grid  reference  WU22),  which  contains  over  2,600  nests. 
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December,  the  flights  decline;  however,  many  birds  remain  during  the  winter 
months. 

5.5  DELAWARE  BAY  AND  DELAWARE  RIVER  (GRID  REFERENCE  WV25  TO  VT99) 

The  Delaware  River  estuary  extends  from  the  limit  of  tidal  influence  at 
Trenton,  New  Jersey  (grid  reference  WV25),  to  the  mouth  of  the  Delaware  Bay 
between  Cape  May,  New  Jersey,  and  Cape  Henlopen,  Delaware  (grid  reference  VT99). 
The  Delaware  River  and  the  Delaware  Bay  form  a  highly  productive  and  diverse 
system.  The  biotic  resources  of  this  section  are  keyed  geographically  using 
east-west  UTM  grid  swaths. 

Aquatic  Resources 

a.  Widespread  species.  Several  anadromous  species,  including  shortnose 
and  Atlantic  sturgeon,  American  shad,  alewife,  blueback  herring,  white  perch, 
and  striped  bass,  migrate  along  the  entire  length  of  the  Delaware  estuary  during 
spring  spawning  runs.  The  endangered  shortnose  sturgeon  is  distributed  through- 
out the  estuary,  below  Trenton. 

b.  Geographic  inventory.  The  upstream  portion  of  the  estuary  from  Trenton, 
New  Jersey  (grid  reference  WV25),  south  to  Wilmington,  Delaware  (grid  reference 
VU59),  is  populated  by  freshwater  species  such  as  sunfish,  catfish,  bullhead,  and 
bass  and  provides  spawning  and  nursery  areas  for  anadromous  species. 

South  of  Wilmington  (grid  reference  VU59),  numerous  marshes,  creeks,  and 
shallows  along  Delaware  Bay  are  major  nursery  grounds  for  estuarine-dependent 
species  such  as  the  blue  crab,  Atlantic  menhaden,  several  drum  species,  bluefish, 
and  summer  and  winter  flounder.  Adults  of  these  species  inhabit  the  lower  parts 
of  the  river,  but  the  species  are  more  abundant  south  of  grid  reference  VU74. 

Commercially  important  invertebrates,  such  as  blue  crab,  American  oyster, 
hard  clam,  mussel,  whelk,  and  lobster  occur  in  the  lower  portions  of  the  estuary 
(downstream  from  grid  reference  VU65).  Blue  crab,  the  major  commercial  species 
in  the  Delaware  Bay,  is  commercially  fished  throughout  the  bay  during  the  entire 
year;  in  the  summer,  crab  is  fished  recreational ly  in  shallow  water  areas. 
Oysters  are  another  major  fishery  in  the  Delaware  Bay.  Delaware  and  New  Jersey 
maintain  seed  beds  (grid  references  VU65,  VU64,  VU62,  and  VU74)  and  planting 
grounds  (grid  references  VU72,  VU73,  and  VU93).  The  area  from  grid  reference 
VU56  to  Cape  May  Canal  (grid  reference  WU01)  is  an  area  of  high  oyster  set.  The 
potential  exists  to  double  oyster  seed  production  in  the  bay,  if  the  oyster  drill 
can  be  controlled  in  this  area. 

Hard  clams  prefer  salinities  greater  than  20  parts  per  thousand;  therefore, 
major  beds  for  this  species  are  found  in  the  lower  portion  of  the  Delaware  Bay 
(grid  references  VU73,  VU72,  VU71,  VU70,  VT89,  and  VU91).  Mussels,  whelks,  and 
lobsters  also  inhabit  the  lower  bay;  lobsters,  in  particular,  are  found  mainly  at 
the  Delaware  breakwater  off  Cape  Henlopen  (grid  reference  VT99). 

Terrestrial  Resources 

Terrestrial  habitats  along  the  Delaware  River  consist  primarily  of  salt- 
water and  freshwater  marshes,  hardwood  forests,  and  farmlands.  The  Delaware  Bay 
has  several  significant  areas  for  plant  and  wildlife  resources. 
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a.  Widespread  species.  The  most  common  shorebird  species  in  the  Delaware 
Bay  area  include  greater  and  lesser  yellowleg,  short-billed  dowitcher,  pectoral, 
least,  stilt,  semipalmated,  and  western  sandpiper,  marbled  godwit,  and  black- 
necked  stilt,  as  well  as  many  gulls  and  terns.  Several  unusual  tern  species  in 
the  Delaware  Bay  area  include  the  royal,  Caspian,  roseate,  and  black  terns. 
Occasionally,  black-headed  and  little  gulls  gather  here,  but  few  birds  nest  in 
the  Delaware  Bay  and  no  major  colonies  are  known  to  exist.  Also,  a  large 
resident  population  of  loons  and  grebes  remains  in  the  Delaware  Bay  throughout 
the  year. 

b.  Geographic  inventory.  White  Clay  Creek  (grid  reference  VU39)  is  an 
unpolluted  and  undeveloped  waterway  containing  diverse  fauna  and  rare  flora  such 
as  the  purple  fringeless  orchid.  The  creek  is  considered  to  be  a  prime  location 
for  songbird  diversity  on  a  year-round  basis,  and  serves  as  a  habitat  for  the 
rare  bog  turtle. 

The  largest  deer  concentration  in  Delaware  occurs  at  Whitely  Farms  (grid 
reference  VU39),  where  populations  are  estimated  at  300  head  per  688  hectares 
(1,700  acres). 

A  large  concentration  of  the  rare  orchid,  the  pink  lady's  slipper,  can  be 
found  in  bloom  during  May  at  Moccasin  Woods  (grid  reference  VU38)  in  northern 
Delaware. 

From  spring  to  fall,  many  species  of  wading  birds  occupy  marsh  habitats 
thr6ughout  the  Delaware  Bay  area;  however,  the  only  major  nesting  site  occurs  at 
Pea  Patch  Island  (grid  reference  VU58)  where  more  than  7,000  pairs  of  wading 
birds  nest,  including  little  blue  heron  (600  pairs),  cattle  egret  (4,000  pairs), 
great  egret  (250  pairs),  snowy  egret  (1,000  pairs),  Louisiana  heron  (50  pairs), 
black-crowned  night  heron  (400  pairs),  yellow-crowned  night  heron  (50  pairs), 
and  glossy  ibis  (700  pairs).  This  is  the  largest  breeding  population  of  cattle 
egret  in  the  Middle  Atlantic  Zone.  Pea  Patch  Island  is  one  of  the  larger 
heronries  in  the  northeastern  United  States  and  is  considered  to  be  a  unique 
breeding  area  of  national  significance. 

An  important  shorebird  habitat  in  northern  Delaware  is  located  at  Thousand 
Acre  Marsh  (grid  reference  VU47). 

The  only  known  major  breeding  site  of  the  eastern  tiger  salamander,  an 
endangered  species  in  Maryland,  is  found  at  grid  reference  VU35. 

Woodland  Beach  Wildlife  Area  (grid  reference  VU55)  is  an  important  stopover 
place  for  peregrine  falcons.  The  Delaware  Bay  is  a  nesting  site  for  the  endan- 
gered bald  eagle.  Only  one  of  the  three  major  wintering  areas  for  the  bald  eagle 
in  the  section  occurs  in  New  Jersey  at  grid  reference  VU85  along  the  Delaware 
Bay. 

One  pair  of  adult  eagles  usually  nests  at  Bombay  Hook  National  Wildlife 
Refuge  (grid  reference  VU64)  from  early  December  to  about  mid-May.  Bombay  Hook 
also  is  a  prime  stopping  place  for  peregrine  falcons,  ducks,  and  Canada  geese. 
The  Canada  goose  population  in  this  area  peaks  at  50,000  birds.  Many  of  the  more 
than  300  species  of  birds  identified  at  the  refuge  breed  here.   Many  mammals 
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common  to  coastal  areas  also  reside  here,  such  as  deer,  squirrel,  fox,  muskrat, 
and  a  few  otter. 

One  of  New  Jersey's  major  ornithological  events  is  the  large  concentration 
of  snow  geese  in  the  Delaware  Bay  near  Fortescue,  New  Jersey  (grid  reference 
VU84),  in  late  March.  The  snow  geese  arrive  in  early  November  and  remain  until 
the  ice  forces  them  to  migrate  south.  They  reappear  in  late  February  and  remain 
until  early  April . 

Peregrine  falcons  migrate  through  and  stopover  at  Little  Creek  Wildlife 
Area  (grid  reference  VU63).  Farther  to  the  south,  at  Higbee  Beach,  New  Jersey 
(grid  reference  WU01),  is  one  of  the  most  productive  muskrat  areas  in  the 
country.  More  than  one  lodge  per  acre  has  been  counted  on  the  several  hundred 
acres  of  Pond  Creek  Meadow. 

Delaware's  most  abundant  growth  of  the  rare  pitcher  plant  and  the  last 
remaining  large  concentrations  of  Atlantic  white  cedar  in  the  Delaware  River 
Basin  are  found  at  Beaver  Dam  Branch  (grid  reference  VU60). 

5.6  DELMARVA  SHORE  (GRID  REFERENCE  VT99  TO  VS10) 

The  Delmarva  Shore  encompasses  portions  of  Delaware,  Maryland,  and  Virginia 
and  extends  from  Cape  Henlopen,  Delaware  (grid  reference  VT99),  in  the  north  to 
Cape  Charles,  Virginia  (grid  reference  VS10),  in  the  south.  This  section  is 
physically  and  biologically  similar  to  the  New  Jersey  Shore  (subsection  5.4.3). 
The  Delmarva  Shore  is  characterized  by  a  system  of  barrier  islands  which  protect 
an  extensive  estuarine-tidal  marsh  system.  The  biotic  resources  of  this  section 
are  keyed  geographically  using  east-west  UTM  grid  swaths. 

Aquatic  Resources 

a.  Widespread  species.  The  Delmarva  bays  are  an  important  habitat  for 
invertebrate  species  such  as  hard  clams,  blue  crabs,  and  oysters. 

Finfish,  such  as  the  American  eel,  Atlantic  menhaden,  white  perch,  striped 
bass,  weakfish,  spot,  Atlantic  croaker,  northern  kingfish,  silver  perch,  summer 
and  winter  flounder,  and  bluefish,  use  the  estuaries  of  the  Delmarva  Shore  in  the 
spring  and  summer  as  juvenile  nursery  areas.  With  the  exception  of  winter 
flounder,  these  estuaries  also  are  used  as  adult  summer  feeding  grounds.  These 
species,  excluding  the  menhaden,  are  all  of  recreational  and  commercial  impor- 
tance. The  menhaden,  fished  exclusively  as  a  commercial  species,  is  the  most 
valuable  finfish  with  the  highest  pound  yield  of  any  commercial  species  along  the 
Delmarva  coast.  Recreationally  and  commercially  important  oceanic  fishes  such 
as  black  sea  bass,  scup,  and  Atlantic  mackerel  also  occur  in  the  coastal  waters 
of  the  Delaware  Bay  during  the  summer. 

Offshore,  the  same  endangered  and  threatened  species  that  were  discussed  in 
the  Resources  Overview  (subsection  4.2.1)  occur,  including  the  six  marine  mam- 
mals, five  sea  turtles,  and  two  fishes.  The  fishes  include  the  Federally  listed 
shortnose  sturgeon  and  the  Virginia-listed  Atlantic  sturgeon. 

b.  Geographic  inventory.  Maryland  waters  (grid  reference  VT95  to  VT70) 
contain  the  major  surf  clam  beds  along  the  Delmarva  Shore.  These  beds  are  mainly 
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from  5  to  113  kilometers  (3  to  70  miles)  offshore,  in  water  depths  of  6  to 
33  meters  (18  to  110  feet). 

The  coastal  bays  of  Virginia  south  of  Chincoteague  (grid  reference  VS59  to 
VS10)  contain  major  oyster  concentrations.  The  oysters  present  in  Chincoteague 
Bay  (grid  reference  VT71  to  VS69)  are  mainly  the  result  of  seeding  and  trans- 
planting. This  effort  is  being  undertaken  since  the  present  natural  reproductive 
rates  are  too  low  to  sustain  a  harvestable  population.  The  ocean  beaches  in  the 
Chincoteague-Wallop  Island  area  (grid  reference  VS69)  provide  potential  nesting 
habitat  for  the  threatened  loggerhead  turtle. 

Terrestrial  Resources 

a.  Widespread  species.  The  many  marshes,  inlets,  and  bays  of  the  Delmarva 
Shore  provide  excellent  habitats  for  a  large  variety  of  species,  especially 
migrating  birds.  The  many  small  bays  and  barrier  islands  provide  protective 
havens  for  thousands  of  waterfowl  and  other  waterbirds.  Peak  spring  migrations 
occur  between  late  February  and  the  end  of  March  and  in  the  fall  from  mid-October 
to  mid-December.  Noteworthy  species  that  traverse  the  coastal  flyway  include 
brant,  snow  geese,  white-winged  scoters,  red-breasted  mergansers,  red-throated 
loons,  double-crested  cormorants,  northern  gannets,  common  loons,  horned  grebes, 
Canada  geese,  black  ducks,  mallards,  and  greater  and  lesser  scaup.  Other  regular 
winter  visitors  are  common  and  king  eiders. 

Songbirds  are  most  abundant  along  the  Delmarva  Shore  section  from  spring 
through  fall,  and  many  birds  nest  here. 

b.  Geographic  inventory.  In  Delaware,  large  shorebird  migrations  occur 
during  May  and  from  the  first  of  August  to  early  October.  The  most  common 
species  and  nesting  pair  estimates  include  laughing  gull  (33,500  pairs),  royal 
tern  (4,700  pairs),  common  tern  (4,700  pairs),  herring  gull  (3,200  pairs),  black 
skimmer  (2,800  pairs),  and  Forster's  tern  (1,400  pairs).  Cape  Henlopen  State 
Park  (grid  reference  VT98)  is  an  important  area  for  shorebirds,  gulls,  water- 
birds,  and  landbirds. 

The  Rehoboth  Bay  (grid  reference  VT97)  area  harbors  the  most  productive 
nesting  colony  of  ospreys  in  Delaware,  where  in  1975,  16  nests  produced  21  young. 
Many  shorebirds,  waterfowl,  and  other  waterbirds  also  winter  here. 

Many  waterfowl  overwinter  at  Assawoman  Wildlife  Area  (grid  reference  VT95) 
and  principal  migration  stopovers  occur  in  May  for  waterbirds,  shorebirds,  war- 
blers, and  other  landbirds. 

Wading  birds  are  common  along  the  Delmarva  coast  during  the  warmer  months, 
but  are  not  as  abundant  as  shorebirds;  nor  do  they  concentrate  in  nesting  colo- 
nies in  as  high  numbers  as  do  shorebirds.  Few  wading  birds  nest  in  coastal 
Delaware  or  Maryland;  however,  in  Maryland,  the  cattle  egret  (960  pairs)  and 
snowy  egret  (500  pairs)  are  common. 

Ocean  City,  Maryland  (grid  reference  VT94),  is  an  important  area  for  shore- 
birds,  whose  peak  numbers  occur  May  through  September;  in  September  and  October 
migratory  seabirds  and  passerines  arrive.  Many  of  these  birds  also  nest  here. 
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Assateague  Island  National  Seashore  (grid  reference  VT94  to  VS69)  and 
Chincoteague  National  Wildlife  Refuge  (grid  reference  VT70  to  VS69)  are  impor- 
tant for  migrating  peregrine  falcons,  herons,  shorebirds,  and  migratory  land- 
birds.  Many  brant  and  snow  geese  and  thousands  of  ducks  overwinter  here.  During 
August,  September,  and  April,  there  are  numerous  shorebirds,  and  in  the  summer 
some  ducks,  terns,  gulls,  and  songbirds  nest  in  this  area.  Chincoteague  also  is 
famous  for  its  wild  ponies,  which  are  believed  to  be  descendants  of  a  Spanish 
herd  shipwrecked  in  the  1500 's. 

Along  the  Delmarva  coast,  the  Delmarva  fox  squirrel  is  found  only  on  Assa- 
teague Island  (grid  reference  VT94  to  VS69). 

Shorebirds  nest  on  the  many  barrier  islands  along  the  southern,  or  Virginia 
portion  (grid  reference  VS69  to  VS10),  of  this  section.  Some  sites  have  high 
densities  of  nesting  pairs. 

Most  breeding  of  wading  birds  in  this  section  takes  place  in  the  Virginia 
portion  of  the  Delmarva  peninsula  (grid  reference  VS69  to  VS10).  The  most  common 
nesting  species,  and  estimates  of  nesting  pairs,  are  snowy  egret  (3,000),  black- 
crowned  night  heron  (1,800),  cattle  egret  (1,300),  Louisiana  heron  (700),  great 
egret  (500),  and  glossy  ibis  (500). 

Cobb  Island  (grid  reference  VS33)  is  a  significant  shorebird  nesting  site  on 
the  Atlantic  coast,  particularly  for  gulls  and  terns,  due  to  the  large  size  of 
colonies  and  the  diversity  of  the  nesting  species  found  here. 

At  Cape  Charles,  Virginia  (grid  reference  VS10),  many  landbirds  concentrate 
in  the  fall  for  short  periods  before  migrating  south.  Most  of  the  species  common 
to  the  Middle  Atlantic  Zone  can  be  found  here  at  some  time  of  the  year,  including 
flycatchers,  swallows,  chickadees,  nuthatches,  wrens,  thrushes,  vireos,  war- 
blers, and  sparrows.  Cape  Charles  also  is  a  stopover  area  for  many  migrating 
hawks  and  tree  swallows. 

Fisherman  Island  National  Wildlife  Refuge  (grid  reference  VS10)  harbors 
nearly  all  of  the  nesting  royal  terns  in  the  Middle  Atlantic  Zone,  as  well  as 
large  populations  of  many  other  species. 

5.7  CHESAPEAKE  BAY  (GRID  REFERENCE  UU99  TO  VR17) 

The  Chesapeake  Bay  is  the  largest  estuary  in  the  United  States.  The  bay 
extends  a  distance  of  290  kilometers  (180  miles)  from  Conowingo  Dam  on  the 
Susquehanna  River  (grid  reference  UU99)  southward  to  the  mouth  of  the  bay  at  Cape 
Henry  and  Cape  Charles  (grid  reference  VR17).  This  complex  also  contains  numer- 
ous estuarine  tributaries  such  as  the  Chester,  Choptank,  Patuxent,  Nanticoke, 
Potomac,  Pocomoke,  Rappahannock,  York,  and  James  Rivers.  The  total  surface  area 
of  the  bay  is  approximately  11,400  square  kilometers  (4,400  square  miles).  The 
biotic  resources  of  the  Chesapeake  Bay  are  keyed  geographically  using  east-west 
UTM  grid  swaths  unless  otherwise  noted. 

Aquatic  Resources 

The  Chesapeake  Bay  has  a  great  diversity  and  abundance  of  aquatic  organisms 
because  of  its  large  size,  nutrient  input,  high  productivity,  and  unique 
physical -chemical  characteristics. 
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a.  Widespread  species.  A  variety  of  organisms  inhabit  the  various  salinity 
gradients  of  the  Chesapeake  Bay.  Some  organisms  complete  only  part  of  their  life 
history  in  the  bay.  Phytoplankton  and  rooted  aquatic  vegetation  are  important 
energy  producers  in  the  Chesapeake  estuary.  These  plants  occur  throughout  the 
estuary,  but  their  distribution  (table  11),  is  influenced  by  water  salinity, 
substrate,  or  tidal  inundation. 

In  addition  to  the  abundant  plant  life,  the  biota  include  such  freshwater 
organisms  as  the  white  and  channel  catfish  and  the  brown  bullhead;  estuarine- 
dependent  species  such  as  Atlantic  menhaden,  Atlantic  croaker,  spot,  weakfish, 
bluefish,  and  summer  and  winter  flounder;  truly  estuarine  species,  including 
blue  crabs,  oysters,  hard  and  soft  clams,  killifishes,  silversides,  anchovies, 
hogchoakers;  marine  species  such  as  black  sea  bass,  scup,  northern  puffer, 
sheepshead,  spadefish,  cobia,  and  cownose  ray;  and  diadromous  species  such  as 
American  eel,  striped  bass,  white  perch,  American  shad,  blueback  herring,  ale- 
wife,  and  Atlantic  and  shortnose  sturgeon.  The  Atlantic  sturgeon,  designated  by 
Virginia  as  an  endangered  species,  is  found  throughout  the  Chesapeake  Bay  during 
its  spring  spawning  runs;  the  shortnose  sturgeon,  a  Federally  endangered 
species,  is  rarely  encountered  in  the  Chesapeake  Bay.  Stocks  of  American  shad 
have  become  depleted  within  the  Chesapeake  Bay.  As  a  result,  commercial  fishing 
for  this  species  was  banned  in  Maryland  during  the  1980  season. 

b.  Geographic  inventory.  The  regional  geographic  distribution  of  aquatic 
organisms  in  the  Chesapeake  Bay  is  determined  by  water  salinity.  This  geographic 
inventory,  therefore,  is  based  on  those  salinity  differences;  few  grid  refer- 
ences are  included  because  the  positions  of  salinity  gradients  change  with  vary- 
ing freshwater  inflow  and  other  factors. 

The  nontidal  and  tidal  freshwater  portions  of  the  Chesapeake  Bay  (0  to  5 
parts  per  thousand)  contain  major  spawning  or  nursery  areas  for  numerous  species 
of  fish,  such  as  the  anadromous  herrings.  The  American  shad  spawns  in  shallow 
tidal  flats  of  bay  tributaries  from  March  to  May.  The  alewife  spawns  in  small 
nontidal  freshwater  streams  during  late  March  and  April,  but  the  blueback  herring 
spawns  in  tidal  freshwater  tributaries  during  April  and  May.  White  perch  spawns 
in  the  shallow  tidal  freshwater  tributaries  in  the  spring.  The  striped  bass,  one 
of  the  most  important  fisheries  in  the  bay,  is  more  restrictive  in  its  spawning 
distribution  and  prefers  specific  tidal  freshwater  rivers.  The  importance  of  the 
Chesapeake  Bay  to  the  entire  East  Coast  striped  bass  population  cannot  be  under- 
stated since  a  majority  of  this  species  spawns  in  the  bay. 

Although  many  fish  inhabit  the  freshwater  portions  of  the  bay,  the  channel 
catfish  prefers  the  upper  Potomac  River  (grid  reference  UT07)  and  the  Susquehanna 
Flats  area  (grid  reference  VU06).  Similarly,  although  juvenile  spot,  weakfish, 
and  croaker  are  found  in  nursery  areas  throughout  the  bay,  they  are  concentrated 
mainly  in  the  tidal  freshwater  (grid  reference  VU27  to  UU95,  UT07  to  UT04,  VU14 
to  VU03)  and  in  major  tributaries  where  similar  salinities  are  found. 

The  middle-salinity  portion  of  the  bay  (5  to  15  parts  per  thousand)  contains 
many  of  the  truly  estuarine  shellfish  species;  these  species  make  up  a  majority 
of  the  valuable  Chesapeake  harvest.  Oysters  are  distributed  widely  throughout 
the  bay.  Because  oyster  populations  in  the  bay  have  declined,  Maryland  and 
Virginia  transplant  oysters  or  spat  from  highly  productive  areas  to  areas  of  the 
bay  with  low  densities.  The  James  River  between  Jamestown  and  Newport  News  (grid 
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Table  11.  Rooted  aquatic  vegetation  in  the  Chesapeake  Bay. 


Species 
Marsh  Plants 


Pickerel  weed 
Yellow  waterli ly 
River  bulrush 

Rosemallow 

Phragmites 

Wildrice 

Big  cordgrass 

Narrowleaf  cattail 
Olney  three-square 

Common  three-square 
Dwarf  spikerush 
White  waterlily 
Hightide  bush 
Salt  meadow  cordgrass 
Salt  marsh  cordgrass 

Saltgrass 


Rooted  Aquatic  Plants 


Distribution' 


1  (deep  open  water) 
1  (deep  open  water) 
1  (shallow  margins) 

1  and  2  (shallow  margins) 
1  and  2  (shallow  margins) 
1  and  2  (shallow  margins) 

1  (intermediate  depth) 

2  and  3  (headwaters,  protected  areas) 

2  and  3  (all  areas)  4  (poorly  drained 

depressions) 

3  (shallow  margins) 
3  (mudflats) 

3  (ponds,  creeks) 

4  and  5  (high  margins) 

4  and  5  (well -drained  meadows) 
4  and  5  (well -drained  meadows  and 

tide  flats) 
4  (all  areas)  5  (poorly  drained 

depressions) 

Percentage  of  the  total  water  area 


Wildcelery 

Less  than  15 

percent 

Eurasian  watermilfoil 

Less  than  15 

percent 

Waterweed 

Less  than  15 

percent 

Sago  pondweed 

Entire  bay 

Redheadgrass 

Greater  than 

5  percent 

Widgeongrass 

Greater  than 

5  percent 

Eelgrass 

Greater  than 

5  percent 

SOURCE:  Lippson,  1973. 

akey:   1  =  Freshwater  estuaries 

river  marsh 

2  =  Brackish  water 

estuaries  river  marsh 

3  =  Fresh  estuarine 

!  bay 

marsh 

4  =  Brackish  estuarine  b 

ay  marsh 

5  =  Salt  estuarine 

bay  marsh 
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reference  US51  to  UR78)  is  a  major  seed  production  area  which  supplies  oyster 
spat  for  most  commercial  beds  in  the  Chesapeake  Bay. 

Soft  clams  also  are  abundant  in  the  middle-salinity  portion  of  the  estuary. 
Commercial  concentrations  in  Maryland  occur  between  the  Potomac  and  Chester 
Rivers  (grid  reference  UT70  to  UU73,  east  to  west).  Many  of  the  known  winter 
flounder  spawning  areas  occur  in  the  mid-estuary  portions  (grid  references  VU16, 
VU72,  UU91,  UT99,  UT97,  VT13,  UT74,  and  UT71)  where  these  fish  move  to  channel 
waters  during  February  and  March. 

The  high-salinity  portions  of  the  Chesapeake  Bay  (higher  than  15  parts  per 
thousand)  harbor  the  blue  crab,  another  major  recreational ly  and  commercially 
important  species  in  the  bay.  Blue  crab  spawn  near  the  mouth  of  the  Chesapeake 
Bay  during  late  summer  and  early  fall,  and  to  a  lesser  extent,  in  the  spring. 
Virginia  has  set  aside  a  portion  of  the  area  around  Norfolk,  Cape  Charles,  and 
Cape  Henry  (grid  reference  UR89  to  VR18  to  VS10)  as  a  sanctuary  for  blue  crab 
spawning.  In  Virginia,  blue  crab  harvesting  is  permitted  throughout  the  year, 
but  in  Maryland  it  is  restricted  to  the  nonwinter  months. 

The  high-salinity  areas  of  the  bay  also  have  the  highest  commercial  and 
recreational  yield  for  many  finfish  species,  including  several  marine  species, 
menhaden,  and  drum.  Menhaden,  the  most  valuable  finfish  in  the  bay,  comprises 
the  majority  of  the  total  commercial  fishing  poundage;  it  is  harvested  mainly  in 
the  lower  bay  from  March  through  December.  The  menhaden  fishery  consists  mostly 
of  immature  fish.  The  highest  commercial  and  recreational  yield  of  spot, 
croaker,  weakfish,  silver  perch,  spotted  seatrout,  black  and  red  drum,  and 
northern  and  southern  kingfish  occurs  in  the  high-salinity  portions  of  the  Chesa- 
peake Bay  where  the  adults  tend  to  concentrate. 

Terrestrial  Resources 

The  uplands  of  the  Chesapeake  Bay  have  a  great  variety  of  habitats  for  many 
wildlife  species.  In  addition  to  pine  flatwoods  and  oak  forests  in  the  upland 
areas,  bottomland  hardwood  forests  occupy  the  flood  plains  of  major  rivers,  while 
numerous  salt,  brackish,  and  freshwater  marshes  are  common  on  the  shores  of  the 
bay. 

a.  Widespread  species.  The  cypress-gum  swamp  forest  reaches  its  northern 
limit  in  the  Maryland  portion  of  the  bay. 

The  Chesapeake  Bay  is  a  major  wildlife  habitat  for  the  Middle  Atlantic  Zone, 
especially  for  birds.  More  than  75  percent  of  the  Atlantic  flyway  waterfowl 
population,  about  550,000  ducks  and  350,000  geese,  winter  in  the  tidewater  areas 
of  the  bay. 

Most  of  the  bald  eagles  found  in  the  Chesapeake  Bay  area  are  permanent 
residents,  although  a  small  number  of  these  eagles  may  fly  northward  in  summer. 
Between  1972  to  1977,  the  number  of  active  eagle  nests  sighted  in  the  bay  area 
increased  from  59  to  77.  In  1977,  47  young  were  hatched  as  compared  to  13  in 
1970.  With  one  or  two  exceptions,  no  other  active  nests  occur  in  the  mid- 
Atlantic  region. 
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The  Delmarva  fox  squirrel  presently  exists  only  in  portions  of  the  Delmarva 
Peninsula.  Its  population  has  not  been  established  for  the  Eastern  Shore  of  the 
Chesapeake  Bay. 

The  Chesapeake  Bay  has  many  resident  wading  birds,  although  the  total  number 
of  nesting  pairs  (6,000)  is  lower  than  adjacent  coastal  areas.  The  bay  is  a 
major  nesting  area  in  the  Middle  Atlantic  Zone  for  the  great  blue  heron.  In  the 
bay  area,  the  most  common  nesting  wading  bird  species  and  their  nesting  pair 
estimates  are  great  blue  heron  (2,000  pairs),  snowy  egret  (1,200  pairs),  great 
egret  (1,000  pairs),  black-crowned  night  heron  (900  pairs),  cattle  egret  (500 
pairs),  Louisiana  heron  (200  pairs),  glossy  ibis  (150  pairs),  and  yellow-crowned 
night  heron  (42  pairs). 

The  Chesapeake  Bay  is  an  annual  stopping  point  for  more  than  1  million 
migrating  waterfowl.  Hundreds  of  thousands  of  ducks  and  geese  and  thousands  of 
swans  migrate,  stopover,  or  overwinter  in  many  of  its  bays,  rivers,  and  marshes. 
Local  concentrations  of  diving  ducks,  including  canvasback,  are  scattered 
throughout  the  upper  Chesapeake  Bay. 

The  most  numerous  and  widely  distributed  dabbling  ducks  which  winter  in  the 
bay  are  mallards  and  black  ducks.  Lesser  scaups,  old  squaws,  surf  scoters,  and 
white-winged  scoters  are  the  most  abundant  ducks.  These  species  of  waterfowl 
breed  and  nest  in  the  Chesapeake  Bay  area  between  late-March  and  mid-June.  Wood 
ducks  are  usually  rare  visitors  to  coastal  areas;  however,  a  few  thousand  wood 
ducks  inhabit  and  breed  in  inland  wooded  swamps  and  along  wooded  streams  of  the 
bay. 

More  than  500,000  Canada  geese  migrate  to  the  bay  annually.  They  begin  to 
arrive  by  the  end  of  September  and  generally  leave  during  the  period  between  the 
end  of  February  and  April.  Snow  geese  and  swans  arrive  in  early  October. 

Shorebirds  arrive  in  the  bay  from  the  beginning  of  May  to  mid-June;  they 
generally  depart  during  the  period  from  the  end  of  July  to  early  October.  Major 
nesting  species  and  maximum  nest  counts  include  herring  gull  (100  pairs),  common 
tern  (1,000  pairs),  least  tern  (700  pairs),  black  skimmer  (50  pairs),  Forster's 
tern  (100  pairs),  and  great  black-backed  gull  (30  pairs). 

A  number  of  bird  migration  routes  converge  at  the  Chesapeake  Bay.  Major 
flights  of  whistling  swan,  American  widgeon,  canvasback,  ruddy  duck,  and  other 
waterfowl  occur  along  the  Susquehanna  River  and  Chesapeake  Bay.  Brant  and  snow 
geese  follow  the  ocean  coast  along  with  many  other  waterbirds.  Ring-billed  and 
Bonaparte's  gulls  and  a  number  of  waterfowl  species  use  the  Potomac  River  as  a 
flyway.  Hawks  generally  follow  low  ridges  and  the  coast  during  their  migrations 

Muskrats  are  the  most  abundant  furbearing  species  and  are  a  commercially 
valuable  furbearer  in  the  bay.  Over  400,000  muskrats  are  harvested  annually. 
The  largest  muskrat  populations  occur  in  the  brackish  water  marshes  of  the  lower 
Eastern  Shore.  River  otters  also  are  widely  distributed  throughout  the  streams, 
rivers,  and  marshes  of  this  area. 

The  beaver  has  been  reintroduced  in  the  bay  area  through  stocking  programs 
and  natural  immigration.  The  beaver's  range  includes  most  of  the  bay's  western 
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shore  tributaries,  and  two  separate  populations  inhabit  the  upper  and  central 
portions  of  the  Eastern  Shore. 

b.  Geographic  inventory.  Two  known  peregrine  falcon  hacking  areas  are  on 
Aberdeen  Proving  Ground  and  Carrol  Island  (grid  reference  UU85). 

Other  species  of  special  value  in  the  Chesapeake  Bay  area  include  the 
eastern  tiger  salamander,  which  is  now  found  in  Maryland  only  at  a  few  breeding 
ponds  in  Kent  County  (grid  reference  VU34). 

Many  species  of  songbirds  concentrate  in  the  fall  at  Eastern  Neck  National 
Wildlife  Refuge  (grid  reference  UU92).  These  species  include  flycatchers,  jays, 
thrushes,  vireos,  and  sparrows.  In  addition  to  songbirds,  ospreys  and  many  other 
species  may  be  found  at  Eastern  Neck,  including  waterfowl,  great  blue  herons, 
shorebirds,  Delmarva  fox  squirrels,  deer,  and  nutria.  Of  the  approximately  1,450 
breeding  pairs  of  osprey  throughout  the  Chesapeake  Bay,  the  ospreys  at  Eastern 
Neck  have  maintained  their  population  levels.  These  birds  nest  during  the  summer 
months  and  migrate  south  for  the  winter.  Thousands  of  monarch  butterflies  also 
frequent  portions  of  this  area  during  their  migration  in  August. 

Many  shorebirds  occur  during  the  May  through  October  period  at  Sandy  Point 
State  Park  (grid  reference  UU72).  It  is  also  a  concentration  point  for  waterfowl 
and  songbirds  and  represents  the  most  productive  bird-watching  spot  on  the 
western  shore  of  the  Chesapeake  Bay.  It  is  an  excellent  locale  for  observing 
hawk  flights  in  April  and  in  late-October. 

In  winter,  whistling  swan  is  common  in  the  areas  of  the  Choptank  River  (grid 
reference  UT97),  while  brant  winters  primarily  along  bays  below  the  Little  Chop- 
tank  River  (grid  reference  UT96). 

The  largest  great  blue  heron  rookery  in  the  Middle  Atlantic  Zone  is  on 
Nanjemoy  Creek  (grid  reference  UT05),  and  it  often  contains  up  to  750  nests. 
Herons  nest  during  mid-March  to  mid-July  in  colonies  which  range  from  a  few  to 
many  pairs  of  birds.  Although  most  migrate  southward,  a  "limited  number  of  herons 
overwinter  in  this  area. 

Important  wildlife  species  in  Blackwater  National  Wildlife  Refuge  (grid 
reference  VT05)  include  the  bald  eagle,  Delmarva  fox  squirrel,  whitetail  and  sika 
deer,  nutria,  and  many  waterfowl.  In  mid-November,  peaks  of  85,000  ducks  and 
100,000  Canada  geese  may  be  found  on  this  4,775-hectare  (11,800-acre)  refuge. 
Nutria  is  an  introduced  species  and  prefers  marsh  habitats  in  the  middle  portions 
of  the  bay.  Blackwater  National  Wildlife  Refuge  has  about  8,900  nutria.  Nutria 
is  a  prolific  species  which  generally  produces  two  to  three  litters  per  year. 

Lower  Hooper  Island  (grid  reference  UT93)  is  a  concentration  point  in  the 
fall  for  an  unusually  large  number  of  migrating  sharp-shinned  hawks,  American 
kestrels,  and  common  flickers. 

Point  Lookout  State  Park  (grid  reference  TT81)  is  an  important  observation 
point  for  waterfowl.  In  addition,  thousands  of  migrating  flycatchers,  thrushes, 
vireos,  warblers,  and  sparrows  stopover  at  this  park  during  their  fall  migration. 
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Presquile  National  Wildlife  Refuge  (grid  reference  TS93  and  US03)  is  an 
important  land-use  area,  since  many  warblers  breed  at  the  refuge,  including 
prothonotary,  yellow-throat,  black  and  white,  prairie,  pine,  hooded,  Kentucky, 
and  northern  parula.  Numerous  other  songbirds,  whitetail  deer,  waterfowl,  bob- 
white,  turkey,  red  fox,  muskrat,  otter,  and  a  variety  of  butterfly  species  also 
seek  protection  at  this  site. 
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PART  6 
SOUTH  ATLANTIC  ZONE 


6.1   INTRODUCTION 

For  best  results,  much  of  the  preparatory  information  in  parts  1,  2,  and  3 
should  be  read  before  using  the  maps  or  using  the  information  in  this  part.  This 
part  presents  some  of  the  physiographic,  land-use,  and  geographic  features  of  the 
South  Atlantic  Zone  and  the  characteristics  and  habits  of  some  of  the  major 
biological  resources. 

6.1.1  Physical  Description 

The  South  Atlantic  Zone  (figure  6)  extends  from  Cape  Henry,  Virginia, 
southward  to  Garden  Cove,  Florida  (grid  reference  VR18  to  NU88).  This  zone 
includes  the  64-kilometer  (40-mile)  coastal  area  of  Biscayne  Bay,  which  orig- 
inally was  part  of  Terrell's  Southern  Florida  Zone.  The  South  Atlantic  Zone 
extends  for  a  distance  of  about  1,610  kilometers  (1,000  miles)  and  comprises 
approximately  45  percent  of  the  Atlantic  coast  study  area.  The  sections  within 
the  zone  are  the  Pamlico  Sound  Complex,  Virginia-Carolina  Coast,  Sea  Islands, 
East  Florida,  and  Biscayne  Bay.  The  Virginia-Carolina  Coast  section  is  sub- 
divided into  two  subsections:  the  seaward  shore  from  Cape  Henry,  Virginia,  to 
Cape  Lookout,  North  Carolina,  and  the  coastal  zone  from  Cape  Lookout,  North 
Carolina,  to  Winyah  Bay,  South  Carolina.  One  of  the  main  environmental  factors 
affecting  this  zone  is  the  fusing  of  the  Florida  Current  with  the  Antilles 
Current  to  form  the  Gulf  Stream. 

The  ecological  inventory  of  the  South  Atlantic  Zone  is  covered  by  portions 
of  the  following  USGS  1:250, 000-scale  maps: 

Norfolk,  VA;  NC 
Eastville,  VA;  NC;  MD 
Manteo,  NC 
Rocky  Mount,  NC 
Beaufort,  NC 
Florence,  SC;  NC 
Georgetown,  SC;  NC 
James  Island,  SC 
Augusta,  GA;  SC 
Savannah,  GA;  SC 
Brunswick,  GA 
Jacksonville,  FL;  GA 
Daytona  Beach,  FL 
Orlando,  FL 
Fort  Pierce,  FL 
West  Palm  Beach,  FL 
Miami,  FL. 
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Figure  6.   Major  sections  and  subsections  of  the  South  Atlantic  Zone. 
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The  northern  section  of  the  South  Atlantic  Zone,  extending  from  Cape  Henry 
to  Cape  Lookout,  is  characterized  by  long,  narrow  barrier  islands  with  wide  sandy 
beaches  which  protect  broad  sounds  rimmed  with  seagrass  beds  and  tidal  marshes. 
This  section  receives  relatively  large  amounts  of  freshwater  inflow. 

From  Cape  Lookout  to  the  St.  John's  River,  the  barrier  islands  are  short, 
the  bays  are  narrow,  and  tidal  marshes  occupy  a  greater  portion  of  the  bays.  The 
beaches  are  broad  and  consist  of  white  sand. 

The  Sea  Islands  section  of  South  Carolina  and  Georgia  is  characterized  by 
numerous  irregularly  shaped  islands  which  protect  some  of  the  most  expansive 
tidal  marshes  in  the  world.  These  marshes  are  highly  dissected  by  coastal  plain 
rivers  and  distributaries  which  contribute  considerable  amounts  of  freshwater. 

The  barrier  islands  of  the  East  Florida  section  are  long  and  narrow  and 
generally  front  high-salinity  lagoons.  Freshwater  inflow  from  the  coastal  plain 
is  scant. 

The  South  Atlantic  Zone,  with  the  exception  of  southern  Florida,  lies  within 
southeastern  evergreen  forests  dominated  by  flatwood  pines  consisting  mostly  of 
longleaf  pine  in  the  uplands  and  slash  pine  in  poorly  drained  areas.  These 
forests  are  succeeded  by  such  hardwoods  as  oaks,  hickory,  and  magnolia,  and  many 
inland  areas  have  predominantly  upland  hardwoods  or  transitional  forests  of 
hardwood  and  pine.  Typical  riverine  communities  consist  of  cypress-gum  associa- 
tions with  baldcypress  and  water  tupelo  being  the  dominant  trees  and  epiphytic 
"Spanish  moss"  on  the  flood  plain.  Scattered  throughout  the  mid-portion  of  the 
South  Atlantic  Zone  are  savannahs  consisting  of  open  stands  of  pine  or  cypress 
with  a  thick,  herbaceous  understory  scattered  in  large  areas  of  grassland. 

In  southern  Florida,  the  Continental  Shelf  becomes  narrow  and  high-relief 
coral  reefs  begin  to  dominate  the  nearshore  coastal  zone.  Southeastern  evergreen 
forests  give  way  to  subtropical  broadleaved  evergreen  forest.  The  Biscayne  Bay 
section  has  a  low-lying,  swampy  coastline  with  characteristic  mangrove  communi- 
ties. The  area  is  dominated  by  the  marine  influence  of  the  Atlantic  Ocean, 
because  freshwater  inflow  is  highly  variable. 

6.1.2  Special  Land-Use  Areas 

Within  the  South  Atlantic  Zone,  a  total  of  160  special  land-use  areas 
(table  12)  have  been  identified,  including  12  aquatic  preserves  in  Florida. 

Of  the  160  special  land-use  areas,  43  are  under  Federal  jurisdiction,  110 
are  under  state  jurisdiction,  and  the  remaining  7  are  privately  owned  areas. 
Three  national  wildlife  refuges  are  designated  as  Class  I  air  quality  areas. 
Over  two-thirds  of  the  areas  are  significant  as  natural  areas  and  include  parks, 
remote  islands,  and  estuaries  which  are  important  to  nesting  birds  and  fish,  and 
also  wildlife  management  or  hunting  areas.  More  than  half  of  the  areas  are 
recreationally  significant,  ranging  from  refuges,  forests,  estuaries,  and  parks 
to  open  space  and  hunting  areas.  A  few  areas  are  designated  as  having  historic 
or  cultural  significance.  Because  of  scale  limitations,  all  of  the  historic 
sites  in  the  urban  areas  of  the  South  Atlantic  Zone  have  not  been  shown  on  the 
maps. 
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6.2  RESOURCES  OVERVIEW 

The  following  paragraphs  summarize  the  various  species  in  the  South  Atlan- 
tic Zone.  Only  the  more  important  species  of  the  zone  have  been  shown  on  the 
inventory  maps  due  to  scale  limitations. 

6.2.1  Species  With  Special  Status 

Fifty-eight  state  and  Federally  listed  threatened  or  endangered  species 
occur  in  the  South  Atlantic  Zone  (table  13).  These  species  include  five  plants, 
two  fish,  twelve  reptiles,  one  amphibian,  twenty-two  birds,  seven  marine  mam- 
mals, and  nine  land  mammals.  Table  13  also  summarizes  the  status  of  those 
species  with  distributions  that  were  sufficiently  documented  to  be  mapped. 
State-listed  species  are  given  only  when  they  are  not  superseded  by  a  Federal 
designation.  Many  of  these  species  occur  in  the  Middle  Atlantic  Zone  and  have 
been  discussed  previously  in  this  report.  Several  widely  distributed  endangered 
species  are  particularly  important  in  the  South  Atlantic  Zone.  A  brief  descrip- 
tion of  their  life  histories  is  presented  below. 

The  loggerhead  turtle  (202)  is  the  most  common  sea  turtle  in  the  South 
Atlantic  Zone,  and  it  can  be  found  mainly  during  the  late  spring  and  summer  in 
ocean  waters,  bays,  marshes,  or  rivers.  Mating  pairs  migrate  inshore  in  March 
and  April.  Nesting  may  occur  on  the  sand  or  soil  of  the  ocean  beaches  throughout 
the  zone;  significant  sites  in  the  northern  portion  of  this  zone  are  occupied 
from  mid-May  to  mid-August  and  in  Florida  from  May  to  September.  The  female 
loggerhead  turtle  nests  nocturnally  at  intervals  of  2  or  3  years,  often  returning 
to  the  same  beach.  During  the  breeding  season,  a  turtle  may  lay  from  two  to  five 
clutches,  each  clutch  consisting  of  70  to  150  eggs;  incubation  takes  from  12  to 
55  days.  After  the  nesting  season,  most  of  the  population  disperses. 

The  green  sea  (201)  and  leatherback  (205)  turtles  also  nest  in  the  South 
Atlantic  Zone,  but  these  species,  as  well  as  the  Florida  manatee  (251),  are  found 
mostly  in  Florida.  The  green  sea  turtle  may  nest  only  every  2  to  3  years  during 
May  through  August;  seven  clutches  may  be  laid  in  1  year,  with  each  clutch 
containing  an  average  of  134  eggs.  The  leatherback  turtle  also  nests  every  2  to 
3  years;  nesting  occurs  from  April  to  July.  Six  clutches  may  be  laid  in  a 
season,  and  each  clutch  usually  consists  of  from  80  to  85  eggs. 

The  Florida  manatee  prefers  warm  sluggish  rivers,  shallow  estuaries,  and 
saltwater  bays.  In  the  winter,  it  is  confined  to  the  southern  half  of  Florida. 
No  well-defined  breeding  season  occurs;  manatee  calves  are  born  and  nursed  in  the 
water.  The  manatee  reproductive  rate  is  one  calf  per  adult  female  every  2  to  2.5 
years. 

The  primary  breeding  populations  of  the  bald  eagle  (505)  in  the  South 
Atlantic  Zone  are  in  South  Carolina  and  Florida,  although  individuals  migrate  and 
winter  along  the  entire  southeast  coast.  The  numbers  of  bald  eagles  have  been 
reduced  in  Florida  due  to  the  heavy  use  of  pesticides  and  the  removal  of  loblolly 
pine  trees,  which  are  the  preferred  nesting  trees  along  coastal  lakes,  rivers, 
and  shores. 

The  peregrine  falcon  (507)  is  a  Federally  endangered  species  which  migrates 
along  the  coastal  areas  of  this  zone,  and  it  is  particularly  prominent  along 
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Table  13.  Species  with  special  status  in  the  South  Atlantic  Zone. 


Map 
No. 


Species 


Federal 


State 


Endangered    Threatened    Endangered    Threatened 


FISH 


110  Shortnose  sturgeon 

111  Atlantic  sturgeon 


201 
202 
203 
204 
205 


AQUATIC  AMPHIBIANS  AND  REPTILES 


Green  sea  turtle 
Loggerhead  sea  turtle 
Hawksbill  turtle 
Atlantic  ridley  turtle 
Leatherback  turtle 


VA 


FL 


MARINE  MAMMALS 


251 

Florida  manatee 

257 

Right  whale 

Sei  whale 

Humpback  whale 

Blue  whale 

Fin  whale 

Sperm  whale 

PLANTS 

302 

Spleenwort 

303 

Spider  lily 

304 

Pond  bush 

305 

Watermilfoil 

306 

Hooded  pitcher  plant 

BIRDS 

406 

Least  tern 

407 

Roseate  tern 

416 

American  oystercatcher 

438 

Wood  ibis  (Wood  stork) 

440 

Little  blue  heron* 

443 

Florida  sandhill  crane 

444 

Louisiana  heron* 

GA 


FL 


GA 

GA 
GA 
GA 


FL 

FL 
FL 


FL 


*Species  of  "special  concern";  legally  protected  in  Florida, 
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Table  13  (continued). 


Map 
No. 


Federal 


State 


Species 


Endangered    Threatened    Endangered    Threatened 


BIRDS  (cont'd) 

445  Limpkin* 

446  Roseate  spoonbill* 

447  Snowy  egret* 

448  Magnificent  frigate  bird 

449  Reddish  egret* 

505  Bald  eagle 

506  Osprey 

507  Peregrine  falcon 

511  Southeastern  American 

kestrel 

512  Florida  burrowing  owl* 
535     Brown  pelican 

552  Red-cockaded  woodpecker 

554  Bachman's  warbler 

565  Dusky  seaside  sparrow 

566  White-crowned  pigeon 

TERRESTRIAL  AMPHIBIANS  AND 
REPTILES 

602  Eastern  indigo  snake 

603  American  alligator 
608  Gopher  tortoise 

616  Florida  gopher  frog 

617  Atlantic  salt  marsh 

watersnake 

618  American  crocodile 

619  Florida  Keys  mole  skink 

620  Miami  black-headed  snake 

TERRESTRIAL  MAMMALS 

717  Black  bear 

735  Pallid  beach  mouse 

736  Sherman's  fox  squirrel 

737  Florida  mouse 

738  Florida  panther 

739  Goff's  pocket  gopher 

740  Key  Largo  wood  rat 

741  Lower  keys  cotton  rat 

742  Key  Largo  cotton  mouse 


FL 
FL 
FL 


FL 


SC 

FL 

FL 


FL 


FL 


FL 
FL 

FL 


FL 


FL 


FL 

FL 
FL 


FL 
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high-energy  beaches.   This  species  is  not  known  to  breed  in  the  South  Atlantic 
Zone. 

The  brown  pelican  (535)  ranges  from  North  Carolina  to  south  Florida;  it 
prefers  to  nest  in  large  colonies  on  sandy  beaches  or  in  trees  and  shrubs. 

Coastal  plain  pinewoods  of  the  southeastern  United  States  are  the  preferred 
habitats  of  the  endangered  red-cockaded  woodpecker  (552);  it  inhabits  mature 
southern  pine  forests,  particularly  those  dominated  by  longleaf  pine.  The  red- 
cockaded  woodpecker  is  widely  distributed  in  the  South  Atlantic  Zone,  although  it 
is  not  as  prominent  in  the  Biscayne  Bay  section.  South  Carolina,  Georgia,  and 
northern  Florida  presently  have  the  highest  populations  of  this  species. 

The  American  alligator  (603)  lives  in  freshwater  rivers,  swamps,  and 
marshes  throughout  the  southern  half  of  the  South  Atlantic  Zone. 

The  American  crocodile  (618)  is  found  in  North  America  only  in  extreme 
southern  Florida.  The  crocodile  is  found  primarily  in  coastal  swamps  and  rivers, 
where  females  often  use  the  same  nesting  mounds  for  several  years.  Nest  prepara- 
tion takes  place  in  April,  and  20  to  80  eggs  are  laid  in  late  April  or  early  May. 
The  young  usually  hatch  by  early  August,  but,  in  the  Florida  Bay  area,  for 
example,  only  50  percent  of  the  nests  are  successful.  The  other  eggs  fail  to 
hatch  each  year  due  to  predation  or  low  nest  temperatures. 

6.2.2  Aquatic  Resources 

The  estuaries  of  the  South  Atlantic  Zone  are  not  as  extensive  as  some  of 
those  in  the  Middle  Atlantic  Zone,  but  they  occur  in  greater  numbers.  The 
numerous  marshes  in  the  zone  contribute  to  the  great  diversity  and  abundance  of 
aquatic  organisms  along  the  South  Atlantic  coast. 

Brief  descriptions  of  the  life  histories  of  the  major  commercially,  recre- 
ationally,  and  ecologically  important  aquatic  organisms  which  occur  within  the 
South  Atlantic  Zone  are  provided  below.  This  summary  discusses  those  species 
which  were  not  covered  previously  in  the  Resources  Overview  parts  of  the  North 
and  Middle  Atlantic  Zones  (parts  4.2  and  5.2). 

Invertebrates 

Shellfish,  such  as  oysters,  bay  scallops,  and  hard  and  soft  clams,  complete 
their  entire  life  cycles  within  the  estuaries  of  the  South  Atlantic  Zone.  The 
bay  scallop  is  an  important  South  Atlantic  Zone  fishery  because  it  provides  an 
annual  harvest;  it  spawns  in  the  fall  and  is  harvested  the  following  winter. 

Shrimp  and  blue  crab  are  the  most  economically  valuable  fishery  species  in 
the  zone.  Shrimp  is  the  most  important  commercial  fishery  in  the  South  Atlantic 
Zone.  White  and  brown  shrimp  comprise  a  majority  of  the  catch  throughout  most  of 
the  zone  except  in  North  Carolina  where  pink  and  brown  shrimp  are  the  major 
species.  All  three  species  spawn  offshore  in  ocean  waters,  but  white  shrimp 
sometimes  spawns  nearshore.  White  and  pink  shrimp  spawn  from  mid-spring  to  fall; 
the  juveniles  move  into  the  South  Atlantic  Zone  estuaries  from  late  spring 
through  the  fall.  Brown  shrimp  spawns  during  the  late  fall  and  winter  and  the 
juveniles  then  enter  the  estuaries  during  the  winter  and  early  spring.  Juveniles 
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of  all  three  species  use  the  shallows,  marshes,  and  seagrass  beds  of  the  low- 
salinity  portions  of  the  estuaries  as  nursery  areas;  when  mature,  they  gradually 
move  to  the  more  saline  portions  of  the  estuaries.  A  portion  of  the  juvenile 
white  and  pink  shrimp  populations  may  overwinter  in  the  estuaries  and  then  spawn 
offshore  the  following  spring  as  adults.  Brown  shrimp  moves  offshore  to  spawning 
grounds  during  the  fall.  Because  of  this  rapid  life  cycle,  shrimp  is  an  impor- 
tant annual  crop  in  the  South  Atlantic  Zone.  Shrimp  harvesting  occurs  mainly 
from  May  through  December;  the  peak  period  is  from  July  through  October. 

Two  important  tropical  species  are  the  spiny  lobster  and  stone  crab.  The 
spiny  lobster  is  common  in  southern  Florida  waters  of  the  South  Atlantic  Zone. 
This  species  is  usually  found  in  1.5  to  12  meters  (5  to  40  feet)  of  water  during 
the  late  summer  and  fall.  It  is  caught  out  to  55  meters  (180  feet)  off  the 
Florida  Keys  and  is  the  most  valuable  fishery  of  that  area.  Juveniles  are  found 
nearshore  in  grassy  areas  and  under  rocks  and  sponges.  As  they  mature,  they  move 
into  deeper  water  where  they  live  among  rocks,  coral  reefs,  and  large  sponges. 

The  stone  crab  is  found  in  southern  Florida  in  a  variety  of  habitats;  young 
crabs  live  in  shoreline  rubble  and  on  pilings,  and  adults  reside  in  burrows  in 
shallow  bays,  marshes,  and  ocean  waters.  The  stone  crab  is  fished  from  October 
through  May.  Only  the  claws  of  this  species  generally  are  harvested;  these  claws 
can  be  regenerated  by  the  stone  crab. 

Fish 

a.  Freshwater  species.  Freshwater  species,  including  catfish  and  bull- 
head, white  bass,  and  numerous  sunfish  (redbreast,  bluegill,  warmouth,  large- 
mouth  bass,  and  black  crappie),  occur  in  the  upper  reaches  of  tidal  estuaries,  in 
nontidal  rivers,  and  in  lakes. 

Sunfishes  are  a  major  freshwater  family  of  the  upper  tidal  and  nontidal 
freshwater  rivers  of  the  South  Atlantic  Zone.  These  species  are  of  major  recrea- 
tional importance,  and  they  are  found  in  a  variety  of  habitats  including  rivers, 
ponds,  and  reservoirs.  From  spring  to  mid-summer,  the  sunfish  constructs  its 
nest,  spawns,  and  then  guards  the  nest  until  the  young  hatch.  Similarly,  catfish 
and  bullhead,  including  the  white  and  channel  catfish  and  brown,  yellow,  and  flat 
bullhead,  are  found  in  a  variety  of  freshwater  habitats.  These  fish  also  con- 
struct nests,  spawn,  and  remain  at  their  nests  during  the  spring  and  early 
summer.  These  species  are  of  large  recreational  importance  and  comprise  the 
major  freshwater  commercial  fishery  in  the  South  Atlantic  Zone. 

b.  Anadromous  species.  Anadromous  fishes  in  the  South  Atlantic  Zone  are 
similar  to  those  of  the  Middle  Atlantic  Zone,  but  differ  in  their  distributions. 
The  hickory  shad,  for  example,  is  common  throughout  the  South  Atlantic  Zone; 
however,  the  alewife  is  not  abundant  south  of  South  Carolina.  Hickory  shad 
migrate  from  nearshore  ocean  waters  and  lower  estuaries  to  spawn  in  tidal  fresh- 
water during  April  through  June.  The  adults  return  to  the  ocean  shortly  after 
spawning,  but  the  juveniles  emigrate  from  the  upper  estuarine  nursery  grounds  in 
the  early  summer. 

Spawning  migrations  of  several  South  Atlantic  Zone  anadromous  species  begin 
earlier  in  the  year  than  those  of  Middle  Atlantic  Zone  species.  Striped  bass, 
white  perch,  American  shad,  hickory  shad,  blueback  herring,  alewife,  and 
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Atlantic  sturgeon  migrate  from  the  ocean  or  lower  estuaries  to  spawn  in  fresh  and 
brackish  water  rivers  of  the  South  Atlantic  Zone  in  the  spring.  Juveniles  of 
these  species  use  the  estuaries  as  nursery  areas. 

c.  Estuarine-dependent  species.  Species  such  as  Atlantic  menhaden,  weak- 
fish,  spotted  seatrout,  spot,  Atlantic  croaker,  southern,  northern,  and  gulf 
kingfish,  silver  perch,  red  and  black  drum,  bluefish,  summer  and  southern  floun- 
der, and  striped  and  white  mullet  use  the  estuaries  extensively  as  spawning, 
nursery,  or  feeding  grounds,  but  also  are  found  as  adults  along  the  Continental 
Shelf.  These  estuarine-dependent  species  comprise  a  majority  of  the  ecolog- 
ically, recreationally,  and  commercially  important  fishery  within  the  South 
Atlantic  Zone.  Menhaden  ranks  third  in  economic  value  in  the  zone,  but  it  is 
first  in  terms  of  volume  yield. 

The  drum  family  is  the  dominant  estuarine-dependent  group  of  the  South 
Atlantic  Zone;  its  major  representatives  are  spot,  Atlantic  croaker,  weakfish, 
spotted  seatrout,  southern  and  gulf  kingfish,  and  red  and  black  drum.  The 
spotted  seatrout  has  a  life  history  similar  to  that  of  the  weakfish.  It  spawns 
from  mid-spring  through  the  summer  in  lower  estuaries,  deep  channels,  and  near- 
shore  ocean  waters.  Spotted  seatrout  juveniles  develop  in  tidal  river  nursery 
areas  and  gradually  move  downstream  as  they  mature.  Adults  inhabit  both  inshore 
and  estuarine  waters  in  the  spring  through  fall  but  swim  offshore  during  the 
winter  in  the  northern  part  of  the  zone  and  reside  in  estuaries  throughout  the 
year  in  Florida.  The  southern  and  gulf  kingfish  spawn  mainly  offshore  from 
mid-spring  through  summer.  Juvenile  southern  kingfish  mature  in  estuaries  and 
the  coastal  surf  zone  in  shallow  water,  while  juvenile  gulf  kingfish  prefer  the 
shallow,  open  surf  of  the  ocean.  Similarly,  adult  southern  kingfish  inhabit 
high-salinity  areas,  estuaries,  and  ocean  surf  and  the  gulf  kingfish  is  found 
mainly  along  the  ocean  beach.  Both  of  these  species  tend  to  move  into  deeper 
waters  during  winter. 

In  the  northern  section  of  the  zone,  black  drum  spawns  along  the  ocean  coast 
and  estuarine  waters  during  spring  while  in  the  southern  section,  spawning  occurs 
during  the  winter.  The  juveniles  occupy  the  upper  reaches  of  bays  and  tidal 
creeks  and  move  to  deeper  waters  when  they  mature.  Adults  generally  are  found  on 
sandy  bottoms  along  the  coast  and  in  the  lower  part  of  the  estuaries  from  spring 
to  early  winter,  but  they  move  to  deep  oceanic  water  during  the  winter. 

Adult  red  drum  is  found  close  to  shore  and  in  the  lower  portion  of  estuaries 
during  the  spring  through  mid-fall  and  spawns  in  nearshore  coastal  waters  during 
the  fall  and  early  winter.  Juveniles  mature  in  estuaries  in  shallow,  quiet 
water.  Red  drum  overwinter  in  deep  ocean  waters,  and  adults  spend  the  greater 
portion  of  the  year  offshore. 

The  southern  and  summer  flounder  are  the  most  common  commercial  and  recrea- 
tional flounders  in  the  South  Atlantic  Zone.  Southern  flounder  spawns  offshore 
during  the  fall  and  winter  and  migrates  inshore  and  into  the  bays  during  spring. 
Juveniles  mature  in  the  estuaries  throughout  the  year. 

Striped  and  white  mullet  are  two  of  the  more  abundant  and  widespread  species 
in  the  South  Atlantic  Zone.  They  occupy  shallow  freshwater  and  saltwater  areas 
from  spring  to  fall;  striped  mullet  is  more  abundant  in  the  northern  sections  of 
the  zone  than  white  mullet.  Adult  mullet  migrates  offshore  in  fall  and  spawns  on 
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the  Continental  Shelf  during  the  winter.   Juvenile  and  adult  mullet  arrive 
inshore  in  the  spring;  both  groups  inhabit  estuaries  and  ocean  beaches. 

d.  Oceanic  species.  Many  commercially  and  recreational ly  important 
pelagic  species  occasionally  occupy  the  lower,  high-salinity  parts  of  the  estu- 
aries, especially  as  juveniles.  Adults  are  most  often  found  in  coastal  waters 
where  they  use  estuarine-dependent  species  as  a  food.  These  species  include  the 
temperate-water  black  sea  bass  and  scup  and  the  tropical  tarpon,  pompano,  Spanish 
and  king  mackerel,  little  tunny,  sailfish,  jack,  snapper,  grouper,  cobia,  pig- 
fish,  white  grunt,  snook,  and  ladyfish.  Most  of  these  species  occur  in  the 
northern  portion  of  the  zone  from  spring  through  fall  and  occupy  Florida  waters 
year-round.  Many  juvenile  tropical  species  use  the  lagoonal  waters  along  the 
Florida  coast  as  nursery  areas  during  the  summer. 

Pompano  and  tarpon  are  two  tropical  marine  species  of  significance  in  the 
zone,  particularly  because  of  their  recreational  importance.  Adult  pompano 
usually  is  found  near  inlets  and  along  sandy  beaches;  they  are  more  abundant  in 
the  southern  section  of  the  zone.  During  the  spring  and  summer,  the  species 
tends  to  spread  northward  along  the  entire  south  Atlantic  coast,  at  which  time  it 
spawns,  probably  in  the  offshore  environment.  The  juveniles  move  inshore  and  are 
found  along  low-energy  ocean  and  lower  estuarine  beaches  throughout  the  summer. 
In  the  fall,  as  the  waters  cool,  the  species  moves  southward  and  offshore.  The 
adult  tarpon  is  usually  found  in  estuaries  or  within  a  few  miles  of  land.  Tarpon 
spawns  during  the  late  spring  and  summer,  but  where  it  spawns  is  not  known. 
Tarpon  larvae  are  found  throughout  the  estuaries,  young  juveniles  occur  mainly  in 
shallow  pools  and  small  tidal  creeks.  As  the  juveniles  increase  in  size,  they 
move  toward  the  Atlantic  Ocean. 

The  king  and  Spanish  mackerel  spawn  offshore  from  mid-spring  to  early  fall. 
The  young  of  both  species  occur  close  to  shore,  and  juvenile  Spanish  mackerel 
also  occupy  lagoonal  nursery  grounds.  Spanish  mackerel  adults  occur  inshore 
while  the  king  mackerel  generally  is  found  farther  offshore.  Both  species  prefer 
high-relief,  rocky,  or  coral  habitats. 

The  little  tunny  spawns  offshore  from  February  through  November;  it  is  found 
at  water  depths  ranging  from  18  to  61  meters  (60  to  200  feet)  during  April 
through  August.  Little  tunny  prefers  rocky  or  coral  habitat. 

The  sailfish  concentrates  off  Florida  during  November  through  February,  but 
migrates  north  and  spawns  during  the  spring  and  summer. 

Snappers,  including  the  lane,  silk,  mutton,  gray,  vermilion,  red,  and 
yellowtail,  are  a  high-relief,  hard  bottom  family.  These  species  spawn  during 
the  summer  in  rock  and  coral  habitats.  The  juveniles  move  inshore  and  into  the 
lagoonal  nursery  areas.  Although  they  are  fished  all  year,  the  best  fishing  is 
generally  in  the  spring  and  fall. 

Groupers,  including  the  gag,  the  speckled  hind,  and  the  Nassau,  the  black, 
red,  and  warsaw  grouper,  and  the  jewfish,  are  bottom  species  usually  found  on 
rock  and  coral  substrates  off  Florida.  These  fish  are  hermaphroditic  and  gener- 
ally spawn  offshore;  the  young  fish  tend  to  occur  inshore,  although  they  move 
offshore  as  they  mature. 
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Additional  information  on  life  histories  of  various  species  can  be  obtained 
from  the  report  Development  of  Fishes  of  the  Mid-Atlantic  Bight  (U.S.  Department 
of  Interior  (DOI),  1978).  Data  on  commercial  fisheries  is  updated  in  Current 
Fisheries  Statistics  for  the  appropriate  states  and  published  by  the  U.S. 
Department  of  Commerce,  National  Marine  Fisheries  Service. 

6.2.3  Terrestrial  Resources 

A  distinctive  feature  of  much  of  the  South  Atlantic  Zone  is  the  large 
barrier  island  estuary,  consisting  of  a  series  of  dunes  with  a  wide  band  of  salt 
marsh  between  the  outer  barriers  and  the  mainland.  These  estuaries  contain 
numerous  tidal  creeks  and  sounds  and  algal-rich  mudflats.  Inland  areas  consist 
of  pine  forests,  scattered  grasslands,  and  upland  hardwoods.  Baldcypress  and 
water  tupelo  dominate  riverine  communities.  Marshes,  rivers,  and  forests  con- 
stitute some  of  the  more  valuable  wildlife  areas  in  the  zone. 

The  diversity  of  wildlife  associated  with  the  various  habitats  in  the  South 
Atlantic  Zone  is  large.  The  greatest  concentrations  of  upland  wildlife  are  found 
in  areas  that  are  refuges  from  hunting  and  that  have  restricted  public  access. 
The  variety  of  wildlife  in  the  South  Atlantic  Zone  includes  herons,  egrets,  and 
other  waterbirds,  ospreys,  hawks,  clapper  rail,  turkeys,  numerous  waterfowl, 
small  birds,  whitetail  deer,  squirrels,  rodents,  and  endangered  wildlife  species 
such  as  the  bald  eagle,  brown  pelican,  and  alligator. 

Birds 

The  avian  population  is  the  most  conspicuous  segment  of  the  wildlife  com- 
munity of  the  South  Atlantic  Zone.  The  zone  is  a  major  migratory  route  for  many 
birds.  Waterbirds,  waterfowl,  and  shorebirds  traverse  the  zone  in  large  numbers 
during  spring  and  fall.  Freshwater  ponds  are  used  extensively  by  several  species 
of  waterbirds  for  nesting,  feeding,  and  resting,  and  the  ponds  also  attract  wood 
ducks  and  other  waterfowl,  turkey,  deer,  and  squirrels. 

a.  Shorebirds.  Large  numbers  of  shorebirds  nest  in  this  zone,  mainly  on 
the  isolated  islands,  spoil  banks,  and  remote  or  protected  beaches.  Some  of  the 
common  colonial  nesting  shorebirds  are  laughing  gulls,  herring  gulls,  ring- 
billed  gulls,  common  terns,  royal  terns,  black  skimmers,  sandwich  terns,  and 
Forster's  terns.  The  American  oystercatcher  and  Wilson  plover  nest  along  the 
coastline. 

Shorebirds  migrate  north  from  mid-April  to  mid-May  and  arrive  in  the  South 
Atlantic  Zone  from  early  August  to  mid-October;  in  southern  sections  of  the  zone, 
shorebird  flights  start  a  week  earlier  in  spring  and  the  birds  arrive  a  week 
later  in  fall.  Gulls,  terns,  and  skimmers  nest  in  bare  sandy  areas  where  they 
lay  from  one  to  four  eggs.  Colony  sites  often  are  used  as  resting  and  roosting 
areas  prior  to  migration. 

b.  Wading  birds.  Wading  birds  nest  in  large  colonies  in  the  freshwater 
marshes  and  saltwater  bays.  This  group  includes  the  great  egret,  cattle  egret, 
snowy  egret,  Louisiana  heron,  black-crowned  night  heron,  glossy  ibis,  and  white 
ibis.  These  birds  usually  occupy  dense  thickets  of  shrub  and  low  trees.  Most 
species  lay  from  one  to  five  eggs  per  clutch,  and  birds  start  nesting  during  late 
March  to  early  April.  Most  of  these  birds  migrate  to  more  southern  sections  of 
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the  Atlantic  coast  in  winter.  The  greatest  abundance  of  cattle  egret  in  the 
United  States  occurs  in  the  South  Atlantic  Zone.  Brown  pelicans  nest  in  the 
southern  section  of  the  zone. 

c.  Waterfowl.  The  establishment  of  wildlife  refuges  in  the  zone  has 
greatly  benefited  migrating  waterfowl  of  which  the  most  common  species  are  the 
Canada  goose,  lesser  scaup,  pintail  mallard,  black  duck,  canvasback,  redhead, 
and  ring-necked  duck.  Mallard  and  black  duck  populations  have  declined  due  to 
excessive  hunting.  The  open  estuaries  and  marshes  are  used  by  migratory  water- 
fowl in  the  winter  for  feeding  and  resting. 

Peak  flights  for  waterfowl  occur  from  mid-February  to  the  end  of  March  and 
from  late  October  to  mid-December. 

d.  Raptors.  Raptors  found  within  the  South  Atlantic  Zone  include  vultures, 
kites,  and  owls,  which  are  common  predators  that  nest  along  the  coast.  The 
swallow-tailed  kite  is  restricted  to  the  southern  sections. 

e.  Seabirds.  Large  numbers  of  seabirds  such  as  petrels,  shearwaters, 
gannets,  and  jaegers,  annually  migrate  just  offshore  along  the  southeast  coast. 

f.  Songbirds  and  others.  Hardwood  uplands  harbor  large  populations  of 
small  songbirds  and  a  substantial  population  of  pileated  woodpeckers.  Popular 
upland  game  birds  are  the  bobwhite,  turkey,  and  mourning  dove. 

Groups  of  migrating  songbirds  are  not  as  large  as  groups  of  other  birds, 
because  few  wide  river  valleys  or  other  topographic  features  exist  in  the  South 
Atlantic  Zone  to  channel  their  movement  as  compared  to  the  Middle  Atlantic  Zone. 
Migrations  peak  during  late  March  to  early  May  and  from  early  September  to  early 
November;  however,  in  the  southern  sections  of  the  South  Atlantic  Zone,  flights 
start  a  week  earlier  in  spring  and  the  birds  arrive  a  week  later  in  fall. 

Mammals 

Upland  pine-hardwood  stands  support  large  populations  of  deer  and  gray 
squirrel  and  some  black  bear.  Furbearers  common  throughout  the  zone  are  raccoon, 
opossum,  red  and  gray  fox,  mink,  otter,  bobcat,  and  beaver. 

6.3  PAMLICO  SOUND  COMPLEX  (GRID  REFERENCE  VR16  TO  UP63) 

The  Pamlico  Sound  Complex  extends  from  south  of  Cape  Henry,  Virginia,  to 
Cape  Lookout,  North  Carolina,  and  consists  of  a  series  of  sounds  which  are 
protected  behind  long  barrier  islands  with  few  inlets  from  the  ocean.  The 
important  sounds,  which  include  Currituck,  Albemarle,  Pamlico,  and  Core  Sounds, 
are  fed  by  numerous  coastal  plain  rivers,  the  larger  of  which  are  the  Chowan, 
Roanoke,  Alligator,  Pamlico,  Tar,  and  Neuse  Rivers.  The  entire  sound  complex  is 
an  estuary  with  salinities  increasing  from  freshwater,  in  the  rivers  and  Curri- 
tuck Sound,  to  seawater  at  the  ocean  inlets.  The  biotic  resources  of  this 
section  are  keyed  geographically  using  east-west  UTM  grid  swaths. 
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Aquatic  Resources 

a.  Widespread  species.  Expansive  tidal  marshes  and  seagrass  beds  rim  the 
estuarine  complex  and  contribute  a  large  amount  of  nutrients  and  energy  to  the 
system.  Eelgrass  is  the  main  seagrass  species,  especially  from  Beaufort  to 
Morehead  City,  and  it  is  often  replaced  in  the  winter  by  shoalgrass. 

Several  shellfish  which  occur  throughout  the  Pamlico  Sound  Complex  are 
commercially  important.  These  shellfish  include  brown,  white,  and  pink  shrimp, 
and  blue  crab. 

The  Pamlico  Sound  Complex  contains  an  abundance  of  finfish  species  because 
of  its  diverse  habitats  and  high-nutrient  and  high-energy  input.  Within  the 
freshwater  portions  of  the  Pamlico  Sound  Complex,  several  catfish,  sunfish,  and 
bass  species  constitute  an  important  commercial  and  sport  fishery. 

Several  anadromous  species  within  this  section  are  fished  both  commercially 
and  recreationally  during  their  spring  spawning  migrations.  These  species 
include  the  American  shad,  alewife,  blueback  herring,  hickory  shad,  striped 
bass,  and  Atlantic  sturgeon.  Alewife  is  the  most  abundant  species  from  Pamlico 
Sound  and  north,  whereas  blueback  herring  is  most  abundant  to  the  south.  The 
shortnose  sturgeon,  a  Federally  endangered  anadromous  species,  is  believed  to 
inhabit  the  Pamlico  Sound  Complex. 

Several  estuarine  or  estuarine-dependent  commercially  important  species 
which  occur  throughout  the  Pamlico  Sound  include  brown,  white,  and  pink  shrimp, 
blue  crab,  oyster,  Atlantic  menhaden,  Atlantic  croaker,  spot,  weakfish,  spotted 
seatrout,  white  perch,  bluefish,  summer  and  southern  flounder,  striped  and  white 
mullet,  and  American  eel.  Although  these  species  either  spawn  in  the  ocean  or 
within  sounds  and  rivers,  their  juveniles  use  the  shallows,  marshes,  and  seagrass 
beds  of  the  low-salinity  portions  of  the  estuaries  as  nursery  areas.  North 
Carolina  has  designated  several  areas  as  primary  nursery  grounds  where  it  is 
unlawful  to  use  trawl  nets  or  dredges  to  catch  fish.  Primary  nursery  grounds  are 
defined  as  those  areas  where  initial  postlarval  development  occurs,  and  they 
generally  are  located  in  low-salinity  estuaries  where  populations  uniformly  con- 
sist of  early  juvenile  forms.  The  boundaries  of  these  numerous  areas  are 
described  in  "North  Carolina  Fisheries  Regulations  for  Coastal  Waters"  (North 
Carolina  Department  of  Natural  Resources  and  Community  Development,  1980). 

b.  Geographic  inventory.  Lake  Drummond  (grid  reference  UR65),  in  the 
northern  drainage  basin  of  the  Pamlico  Sound  Complex,  is  part  of  the  Great  Dismal 
Swamp  and  contains  numerous  species  of  catfish,  sunfish,  and  bass.  Lake  Drummond 
is  an  especially  significant  area  because  it  harbors  a  habitat  for  the  rare 
swampfish. 

Currituck  Sound  (grid  reference  VR13  to  VR30)  contains  numerous  species  of 
catfish,  sunfish,  and  bass  which  are  similar  to  those  found  in  Lake  Drummond. 

Albemarle  Sound  and  its  tributaries,  the  Chowan,  Roanoke,  Perquimans, 
Little,  Pasquotank,  and  Alligator  Rivers  (grid  reference  VR03  to  VQ24  and  west), 
are  major  summer  concentration  areas  for  several  estuarine-dependent  species 
such  as  bluefish,  spot,  Atlantic  croaker,  weakfish,  spotted  seatrout,  southern 
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flounder,  and  blue  crab.  These  species  are  significant  recreational  and  commer- 
cial resources. 

The  Albemarle  Sound  system  also  is  of  major  importance  because  anadromous 
species  use  it  to  spawn  and  mature.  The  upper  Roanoke  (grid  reference  TQ99)  and 
Meherrin  (grid  reference  UR23)  Rivers  are  major  striped  bass  spawning  streams  in 
the  South  Atlantic  Zone.  Blueback  herring,  alewife,  hickory  and  American  shad, 
striped  bass,  and  white  perch  also  concentrate  in  these  rivers  during  their 
spring  spawning  runs,  and  they  support  an  active  commercial  and  recreational 
fishery.  Almost  75  percent  of  the  North  Carolina  striped  bass  fishery,  and 
nearly  all  of  the  white  perch  fishery,  take  place  in  Albemarle  Sound. 

Pamlico  Sound  (grid  reference  VQ56  to  UP97  and  west)  is  primarily  a  high- 
salinity  estuary.  Extensive  ruppia  beds  are  found  in  Pamlico  Sound.  Oysterbeds, 
many  of  which  are  seeded,  rim  the  mainland  side  in  the  shallows.  The  brown, 
pink,  and  white  shrimp,  the  most  valuable  fishery  in  the  state,  also  are  har- 
vested to  a  large  extent  in  Pamlico  Sound  in  the  summer  and  fall.  Brown  shrimp 
generally  comprises  66  percent  of  the  North  Carolina  catch,  pink  shrimp  comprises 
25  percent,  and  white  shrimp  comprises  the  remainder.  Commercial  concentrations 
of  numerous  estuarine-dependent  species,  including  blue  crab,  bluefish,  Atlantic 
croaker,  spot,  weakfish,  spotted  seatrout,  and  summer  and  southern  flounder,  are 
located  on  the  seaward  side  of  the  sound.  Several  threatened  and  endangered  sea 
turtles  occasionally  are  found  inside  the  sound,  including  the  green,  logger- 
head, and  Atlantic  ridley  turtles. 

The  Pamlico  (grid  reference  UQ61  and  upstream)  and  Neuse  (grid  reference 
UP68  and  upstream)  Rivers  which  empty  into  Pamlico  Sound  provide  spawning  and 
nursery  grounds  for  the  four  major  herring  and  shad  species.  The  Neuse  River  is 
an  important  sport  fishing  area  for  herring  and  shad,  especially  the  hickory 
shad. 

Core  Sound  (grid  reference  UP87  to  UP64)  forms  the  southern  border  of  the 
Pamlico  Sound  Complex  and  is  a  high-salinity  estuary.  Core  Sound  provides  a 
major  habitat  for  bay  scallop,  hard  clam,  and  oyster.  The  bay  scallop  fishery  in 
Core  and  Bogue  Sound  to  the  south  (see  subsection  6.4.2)  is  one  of  the  more 
important  fisheries  in  the  South  Atlantic  Zone.  The  major  commercial  concentra- 
tions of  menhaden  and  striped  and  white  mullet  within  the  Pamlico  Sound  Complex 
also  are  harvested  in  Core  Sound.  Menhaden,  the  highest  volume  fishery  in  North 
Carolina,  is  fished  in  Core  Sound  from  April  through  September.  Thread  herring 
often  is  caught  with  the  menhaden  and  is  an  important  part  of  the  fishery. 

Terrestrial  Resources 

In  the  coastal  area  of  Pamlico  Sound,  the  major  habitat  types  occur  in 
portions  of  the  tidewater  and  the.  inner  coastal  plain.  The  tidewater  area 
consists  of  a  series  of  peninsulas,  estuaries,  and  tidal  basins  and  lakes. 
Freshwater  marshes  also  abound,  which  contain  cattail,  bulrush,  and  sawgrass  as 
the  dominant  species.  Black  needlebrush  dominates  the  numerous  salt  marshes 
which  border  the  Pamlico  Sound  Complex. 

The  inner  coastal  plain  is  characterized  by  Carolina  Bays  and  forested  areas 
containing  such  species  as  baldcypress,  white  cedar,  sweetgum,  ash,  and  bay. 
Numerous  wooded  swamps,  locally  known  as  pocosins,  are  scattered  throughout  the 
section. 
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a.  Widespread  species.  The  tidal  creeks  provide  protective  and  isolated 
areas  and  food  for  large  concentrations  of  migratory  species,  particularly 
shorebirds,  waterfowl,  and  other  waterbirds.  The  common  species  are  gulls, 
terns,  skimmers,  egrets,  herons,  and  snow  geese. 

b.  Geographic  inventory.  A  unique  natural  area  in  the  northern  portion  of 
the  Pamlico  Sound  section  is  the  Great  Dismal  Swamp  (grid  reference  UR76  to 
UR73).  Several  cypress  trees  in  the  Great  Dismal  Swamp  are  estimated  to  be  at 
least  1,500  years  old.  Approximately  88  species  of  birds  nest  in  the  swamp,  and 
at  times  large  flights  of  up  to  10,000  pine  siskins  and  1  million  robins  have 
been  sighted.  During  the  winter,  millions  of  blackbirds  roost  in  trees  near  the 
Virginia-North  Carolina  border.  Many  mammal  species  inhabit  this  area  (black 
bear,  deer,  bobcat,  mink,  otter,  and  gray  fox),  and  bird  life  is  particularly 
abundant. 

The  Currituck  Banks  area  (grid  reference  VR25  to  VR22),  in  the  general 
locale  of  Mackay  Island,  attracts  about  15  percent  of  the  waterfowl  in  the 
Atlantic  flyway  during  the  fall,  winter,  and  spring.  These  banks  also  are  an 
important  habitat  for  many  other  plant  and  animal  species. 

Back  Bay  National  Wildlife  Refuge  (grid  reference  VR15)  is  characterized  by 
beach,  dunes,  brackish  marshes,  and  waters  near  the  mouth  of  the  Chesapeake  Bay. 
These  ecosystems  provide  a  haven  for  thousands  of  transient  and  wintering  water- 
fowl and  migrating  shorebirds.  Winter  bird  populations  are  smaller  than  popula- 
tions in  the  spring  or  fall.  In  recent  years,  record  populations  have  been 
reported  for  a  numer  of  species,  including  gannets,  red-throated  loons,  whis- 
tling swans,  snow  geese,  gadwall,  Forster's  tern,  jaegers,  and  Swainson's 
thrushes.  In  late  November,  as  many  as  20,000  whistling  swans  may  fly  over  the 
refuge  in  a  two-day  period;  several  thousand  swans  also  stop  over  for  short 
periods  of  time. 

At  nearby  Mackay  Island  National  Wildlife  Refuge  (grid  reference  VR14), 
seasonal  concentrations  of  waterfowl  include  hundreds  of  canvasbacks,  thousands 
of  American  widgeons,  and  40,000  American  coots. 

The  Dare  Game  Land  and  Bear  Sanctuary  (grid  reference  VQ28  to  VQ23)  provides 
habitat  for  many  game  animals  and  is  the  northernmost  limit  in  the  United  States 
for  the  American  alligator.  Within  the  game  lands,  this  reptile  inhabits  Mill- 
tail  and  Whipping  Creeks  and  the  Alligator  River. 

Pungo  National  Wildlife  Refuge  (grid  reference  UQ55  to  UQ54),  to  the  west, 
is  a  wintering  area  for  some  30,000  Canada  geese,  thousands  of  snow  geese  and 
whistling  swans,  and  12  different  duck  species.  Wood  ducks  nest  here  and  produce 
as  many  as  400  young  annually. 

One-fifth  of  the  North  American  population  of  whistling  swans  typically 
spend  the  winter  at  Mattamuskeet  National  Wildlife  Refuge  (grid  reference  VQ03  to 
UQ82),  which  contains  North  Carolina's  largest  natural  lake.  The  concentrations 
of  swans,  geese,  and  ducks  are  as  large  here  as  anywhere  in  the  southeastern 
United  States.  The  shallow  waters  of  this  lake  provide  ideal  feeding  grounds  for 
all  types  of  waterfowl.  More  than  100,000  ducks,  comprising  over  12  common  South 
Atlantic  Zone  species,  frequent  this  large  freshwater  body.  The  endangered  bald 
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eagle  and  peregrine  falcon  also  frequent  this  area  in  winter,  and  scores  of 
osprey  nest  on  the  western  end  of  the  lake.  Small  numbers  of  the  endangered  red- 
cockaded  woodpecker  also  nest  here  in  mature  loblolly  pine  stands. 

Swanquarter  National  Wildlife  Refuge  (grid  reference  UQ91  to  UQ72),  border- 
ing Pamlico  Sound,  is  an  important  habitat  for  wintering  waterfowl,  and  contains 
a  larger  number  of  diving  ducks  than  Mattamuskeet.  This  area,  representing  one 
of  the  northernmost  habitats  for  the  American  alligator,  also  is  host  throughout 
the  year  to  red-cockaded  woodpeckers.  Bald  eagles  and  peregrines  occupy  this 
area  in  winter. 

Although  beavers  are  not  abundant  in  the  coastal  area  of  Pamlico  Sound,  they 
are  commonly  found  between  grid  references  UP59  and  UP39. 

Cedar  Island  National  Wildlife  Refuge  (grid  reference  UP77  to  UP76)  is  a 
significant  black  duck  nesting  area.  The  refuge  is  an  important  feeding,  nest- 
ing, and  breeding  area  for  waterbirds.  Nesting  birds  include  over  400  pairs  of 
herons,  up  to  2,000  roseate  terns,  500  laughing  gulls,  and  100  Forster's  terns. 
This  area  is  recognized  as  a  potential  breeding  area  for  the  endangered  brown 
pelican,  which  rarely  breeds  in  North  Carolina. 

6.4  VIRGINIA-CAROLINA  COAST  (GRID  REFERENCE  VR18  TO  PG67) 

The  Virginia-Carolina  Coast  section  encompasses  the  exposed  outer  coast 
from  Cape  Henry,  Virginia,  to  Winyah  Bay,  South  Carolina.  The  Virginia-Carolina 
Coast  has  been  divided  into  two  subsections:  the  Seaward  Shore,  Cape  Henry  to 
Cape  Lookout,  and  Cape  Lookout  to  Winyah  Bay.  The  biotic  resources  for  this 
section  are  keyed  geographically  using  east-west  UTM  grid  swaths. 

6.4.1  Seaward  Shore,  Cape  Henry  to  Cape  Lookout  (Grid  Reference  VR18  to  UP52) 

The  seaward  shore  of  the  Pamlico  Sound  Complex,  extending  from  Cape  Henry, 
Virginia  (grid  reference  VR18),  to  Cape  Lookout,  North  Carolina  (grid  reference 
UP52),  is  characterized  by  a  series  of  long,  narrow  islands,  which  are  occa- 
sionally interrupted  by  inlets.  This  section  of  the  south  Atlantic  coast  is 
known  as  the  Outer  Banks. 

Aquatic  Resources 

The  Outer  Banks  are  a  transition  zone  between  temperate  fish  species  of  the 
Middle  Atlantic  Zone  and  those  of  the  subtropical  sections  of  the  southern  South 
Atlantic  Zone.  Thus,  this  subsection  consists  of  waters  with  a  mixture  of 
temperate  Middle  Atlantic  Zone  species  and  several  tropical  migrants. 

a.  Widespread  species.  Many  oceanic,  estuarine-dependent,  and  anadromous 
species  occur  along  this  coastal  section.  Fish  and  shellfish  tend  to  concentrate 
in  several  localities  on  this  coast;  these  areas  are  used  intensively  for  commer- 
cial and  recreational  purposes.  Many  tropical  species  occur  in  the  warm  offshore 
waters  of  the  Gulf  Stream,  which  veers  away  from  the  south  Atlantic  coast  between 
Cape  Lookout  and  Cape  Hatteras. 

Shrimp  and  menhaden  are  the  two  most  valuable  commercial  fisheries  in  North 
Carolina;  brown,  pink,  and  white  shrimp  are  harvested  from  July  through  November. 
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Brown  shrimp  and  pink  shrimp  comprise  over  90  percent  of  the  catch.  Menhaden  is 
fished  mainly  from  April  through  January. 

The  coastal  waters  from  Cape  Henry  to  Cape  Lookout  provide  a  habitat  for  six 
threatened  or  endangered  whales,  five  sea  turtles,  and  one  fish  during  spring  and 
fall  migrations  (see  subsection  6.2.1). 

b.  Geographic  inventory.  The  locality  north  of  Cape  Hatteras  (grid  refer- 
ence VR18  to  VP59)  is  a  major  winter  trawl  area  for  summer  and  southern  flounder 
and  black  sea  bass  as  well  as  a  spring  trawl  area  for  scup.  Portions  of  this 
northern  reach,  from  approximately  the  Dare-Currituck  county  line  (grid  refer- 
ence VR30)  to  Oregon  Inlet  (grid  reference  VQ55),  and  at  Cape  Hatteras  (grid 
reference  VP59),  also  are  significant  commercial  grounds  for  striped  bass,  weak- 
fish,  spotted  seatrout,  spot,  and  bluefish. 

The  main  fishing  ground  for  croaker,  menhaden  (combined  with  thread  her- 
ring), and  shrimp  is  the  area  extending  from  Cape  Hatteras  to  Cape  Lookout  (grid 
reference  VP59  to  UP52).  The  loggerhead  turtle  nests  along  a  large  portion  of 
this  coast  from  approximately  16  kilometers  (10  miles)  south  of  Oregon  Inlet 
(grid  reference  VQ54)  to  Cape  Lookout  (grid  reference  UP52).  Cape  Lookout  is  one 
of  the  three  turtle  nesting  concentration  areas  in  North  Carolina;  these  three 
areas  comprise  about  80  percent  of  the  turtle  nesting  population  in  the  state. 
In  addition,  king  mackerel  tends  to  concentrate  at  Cape  Lookout  (grid  reference 
UP52),  seaward  of  the  18-meter  (60-foot)  contour. 

Terrestrial  Resources 

Along  the  seaward  shore  of  the  Virginia-Carolina  Coast,  long  barrier 
islands  provide  the  main  terrestrial  habitats.  Islands  in  this  section  are 
characterized  by  minimal  vegetative  cover.  Perennial  dune  grasses  and  maritime 
shrub  thickets  are  found  on  most  of  the  islands,  but  a  few  islands  also  contain 
mature  forests.  Salt  marshes  fringe  the  protected  mainland  side  of  the  islands. 

a.  Widespread  species.  The  remote  and  undeveloped  nature  of  the  Outer 
Banks  attracts  many  wildlife  species,  especially  birds.  Waterbirds,  waterfowl, 
and  shorebirds  migrate  along  the  coast  in  large  numbers.  Most  of  the  colonial 
birds  which  nest  here  are  migratory,  and  they  spend  the  winter  farther  south  and 
return  in  spring. 

Local  populations  of  gulls,  terns,  and  skimmers  are  generally  large  and  are 
supplemented  by  migrants  from  the  north.  The  most  abundant  shorebird  nesters  are 
the  royal  tern  and  laughing  gull;  almost  10,000  nesting  pairs  of  each  species 
breed  annually  along  the  seaward  shore  of  the  South  Atlantic  Zone.  Common  terns 
also  are  fairly  abundant.  Other  important  species  include  black  skimmer,  least 
tern,  Forster's  tern,  sandwich  tern,  Wilson's  plover,  and  American  oyster- 
catcher. 

Ten  species  of  colonial  wading  birds  breed  and  nest  along  the  seaward  shore, 
including  great  egret,  snowy  egret,  Louisiana  heron,  black-crowned  night  heron, 
yellow-crowned  night  heron,  and  glossy  ibis. 

Many  waterfowl  and  landbird  species  inhabit  the  seaward  shore  during  migra- 
tory periods. 
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b.  Geographic  inventory.  Pea  Island  National  Wildlife  Refuge  (grid  refer- 
ence VQ55  to  VQ54)  and  Cape  Hatteras  National  Seashore  (grid  reference  VQ47  to 
VP08)  serve  as  primary  winter  concentration  areas  for  some  50  peregrine  falcons. 
Pea  Island  is  a  noted  wintering  area  for  snow  geese,  and  hosts  perhaps  one-half 
of  the  entire  northeastern  North  American  population  of  this  species.  The  rare 
brown  pelican  also  occurs  in  this  area,  which  represents  the  extreme  northern 
edge  of  the  pelican's  range.  A  large  variety  of  shorebirds  breed  here,  as  well 
as  several  hundred  wading  birds.  These  refuges  also  provide  a  harbor  for  otter, 
muskrat,  nutria,  reptiles,  and  amphibians.  As  many  as  500  sharp-shinned  hawks 
have  been  sighted  in  a  single  day. 

Buxton  Woods  (grid  reference  VQ40)  contains  the  only  maritime  forest  on  the 
Outer  Banks,  and  it  is  a  relict  of  a  much  more  extensive  forest  which  existed  in 
historic  times.  The  bald  eagle  is  an  occasional  winter  visitor,  and  nesting 
populations  of  osprey,  red-shouldered  hawk,  and  swallow-tailed  kite  also  occur 
here.  In  addition,  this  area  contains  the  only  significant  population  of  white- 
tail  deer  found  on  the  Outer  Banks. 

The  northernmost  breeding  colony  of  brown  pelicans  in  the  eastern  United 
States  and  the  only  breeding  colony  in  North  Carolina  occurs  on  the  Pamlico  Sound 
Islands  (grid  reference  VP08),  where  100  to  200  adults  nest  from  March  through 
July.  Winter  and  resident  populations  of  gulls,  terns,  herons,  and  egrets  also 
occur  on  these  islands. 

6.4.2  Cape  Lookout  to  Winyah  Bay  (Grid  Reference  UP52  to  PG67) 

The  southern  portion  of  the  Virginia-Carolina  Coast  from  Cape  Lookout  to 
Winyah  Bay  (grid  reference  UP52  to  PG67)  differs  from  the  northern  portion, 
because  it  is  comprised  of  short  barrier  islands  with  numerous  inlets.  Imme- 
diately adjacent  to  these  inlets  are  narrow  estuarine  bays  and  vast  expanses  of 
tidal  marsh.  Three  large  rivers,  the  White  Oak,  New,  and  Cape  Fear  Rivers,  and 
several  smaller  rivers,  empty  into  this  coastal  section. 

Aquatic  Resources 

a.  Widespread  species.  Several  species  such  as  oyster,  hard  clam,  bay 
scallop,  and  blue  crab  are  permanent  residents  of  the  bays  in  this  subsection. 
These  productive  estuaries  are  also  feeding,  nursery,  and  in  some  cases  spawning 
grounds  for  numerous  important  commercial  and  recreational  fish,  including  men- 
haden, striped  bass,  croaker,  weakfish,  spotted  seatrout,  spot,  bluefish,  and 
mullet.  Important  anadromous  species  include  Atlantic  sturgeon,  alewife, 
American  shad,  hickory  shad,  and  blueback  herring.  These  shellfish  and  finfish 
are  major  components  of  the  nearshore  ocean  fishery. 

b.  Geographic  inventory.  Back  Sound  and  Bogue  Sound  (grid  reference  UP53 
to  UP03)  are  major  bay  fishery  areas  for  menhaden,  scallop,  mullet,  and  blue 
crab.  Menhaden  is  harvested  here  mainly  during  April  through  September;  thread 
herring  comprises  a  large  portion  of  this  fishery.  The  bay  scallop  beds  of  these 
sounds  together  with  the  beds  of  Core  Sound  (grid  reference  UP87  to  UP64)  to  the 
north  represent  the  major  bay  scallop  areas  in  the  South  Atlantic  Zone.  On  the 
ocean  side  of  these  sounds,  from  Cape  Lookout  to  Bogue  Inlet  (grid  reference  UP52 
to  UP03),  major  commercial  and  recreational  concentrations  of  striped  bass, 
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weakfish,  spotted  seatrout,  spot,  Atlantic  croaker,  striped  and  white  mullet, 
and  bluefisn  are  found. 

Menhaden  concentrates  in  ocean  waters  from  Cape  Lookout  to  Cape  Fear  (grid 
reference  UP52  to  TN24),  mainly  from  April  through  January.  Black  sea  bass  is 
fished  from  Bogue  Inlet  (grid  reference  UP03)  and  south  throughout  the  nearshore 
area  during  the  summer. 

Several  endangered  or  threatened  species,  including  six  whale  species,  five 
sea  turtles,  and  one  fish,  are  found  during  spring  and  fall  migrations  along  the 
entire  coast  from  Cape  Lookout  to  Winyah  Bay.  The  loggerhead  turtle  nests 
extensively  during  the  summer  along  the  coast  from  Cape  Lookout  to  Long  Beach 
(grid  reference  UP52  to  QH55).  Major  loggerhead  nesting  areas  are  located  at 
Cape  Lookout  (grid  reference  UP52),  Hammocks  Beach  (grid  reference  UP03),  and  the 
area  extending  from  Onslow  Beach  to  Topsail  Beach  (grid  reference  TP92  to  TP50). 
These  areas  comprise  80  percent  of  North  Carolina's  loggerhead  nesting 
population. 

The  Cape  Fear  River  (grid  reference  QH75  and  upstream)  is  a  spawning  area 
for  anadromous  species,  including  Atlantic  sturgeon,  alewife,  American  shad, 
hickory  shad,  and  blueback  herring. 

The  ocean  waters  adjacent  to  Horry  County,  South  Carolina  (grid  reference 
QH24  to  PH81),  provide  the  major  South  Carolina  commercial  fisheries  for  Atlantic 
sturgeon,  bluefish,  spotted  seatrout,  spot,  and  mullet. 

Terrestrial  Resources 

Habitats  in  this  subsection  are  similar  to  those  found  in  the  Pamlico  Sound 
Complex,  that  is,  the  section  is  characterized  mainly  by  forests,  salt  marshes, 
and  beaches.  Salt  marshes  are  particularly  well  developed  behind  barrier  islands 
in  the  southern  portion.  In  some  upland  areas,  forests  have  reverted  to  savan- 
nahs due  to  periodic  fires  which  enhance  the  growth  of  herbaceous  species.  Many 
abandoned  rice  fields  have  reverted  to  marshland  and  provide  an  excellent  habitat 
for  wildlife. 

a.  Widespread  species.  The  many  marshes,  inlets,  and  bays  along  the  coast 
in  this  subsection  provide  excellent  habitats  for  a  variety  of  species.  Shore- 
birds,  wading  birds,  and  waterfowl  migrate  along  the  coast  and  overwinter  in  many 
of  the  bays  and  sounds.  Wild  turkey  is  common  in  a  broad  band  of  upland  forests 
paralleling  the  coast  and  several  mammals,  particularly  deer,  are  recreationally 
important. 

b.  Geographic  inventory.  Croatan  National  Forest  (grid  reference  UP18  to 
UP14)  occupies  over  123,887  hectares  (306,000  acres)  and  provides  sport  hunting 
opportunities  for  a  variety  of  game  animals.  This  forest  contains  Great  Lake, 
which  has  a  shoreline  that  is  considered  to  be  one  of  the  better  localities  for 
birds  in  North  Carolina.  Nesting  birds  in  the  forest  include  ospreys,  herons, 
double-crested  cormorants,  and  warblers. 

Abundant  populations  of  alligator,  several  colonies  of  red-cockaded  wood- 
peckers, and  nesting  ospreys  make  the  White  Oak  River  and  its  marshes  (grid 
reference  TP96  to  TP95)  an  important  habitat  for  wildlife. 
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The  area  around  Orton  Pond  and  Plantation  (grid  reference  TN26)  is  a  coastal 
cypress  pond  containing  a  large  number  of  American  alligators.  In  addition,  red- 
cockaded  woodpeckers  have  several  nesting  colonies  and  ospreys  are  known  to  nest 
here.  This  locality  also  contains  the  only  known  breeding  colony  of  anhinga  in 
North  Carolina. 

The  largest  heronry  in  North  Carolina  is  located  in  a  well -developed  mari- 
time forest  in  the  Bald  Head-Battery-Smith  Island  area  (grid  reference  TN25). 
Approximately  3,000  to  4,000  nests  containing  nine  species  of  heron,  egret,  and 
ibis  inhabit  Battery  Island.  Habitat  in  this  island-marsh  complex  is  highly 
diverse,  and  supports  a  large  variety  of  birds  and  mammals.  Bald  Head,  in 
particular,  is  critically  important  to  the  thousands  of  birds  that  migrate  along 
the  coast.  Brown  pelican  is  a  permanent  resident  of  this  marsh. 

A  number  of  significant  floral  species  occur  here.  These  species  include 
rare  and  unique  virgin  tree  stands  and  related  climax  communities.  These  species 
are  identified  by  a  descriptor  (Tree  307)  on  the  accompanying  maps  and  include 
the  following: 

Grid  Reference  Feature 

PH84         Crapemyrtle  (large  specimen) 

PH70         American  holly  (large  specimen);  tree  baccharis 
and  five-stamen  tamarisk  (large  specimens) 

PG69         Red  buckeye  (national  champion) 

PG58         Crown  group  of  live  oaks  (group  of  14  immense  oaks 
clustered  in  unique  crown-shaped  formation) 

PG58         Turkey  oak  (large  specimen) 

PG28         Carolina  ash  (national  co-champion);  hawthorn  and 
planetree  (large  specimens) 

PG28         Mature  stand  of  baldcypress  and  water  tupelo  over 
150  years  old. 

6.5  SEA  ISLANDS  (GRID  REFERENCE  PG67  TO  MD66) 

The  Sea  Islands  section,  extending  from  Winyah  Bay,  South  Carolina  (grid 
reference  PG67),  to  the  Saint  John's  River  in  Florida  (grid  reference  MD66) 
derives  its  name  from  the  numerous  large,  irregularly  shaped  barrier  islands 
which  line  the  coast.  Between  these  islands  and  the  mainland  is  one  of  the 
larger  salt  marsh  systems  in  the  world.  Numerous  rivers  and  sounds  empty  into 
the  marshes  to  form  a  complex  series  of  waterways.  These  rivers  and  sounds 
include  the  Pee  Dee-Waccamaw  River  and  Winyah  Bay  Complex;  the  Santee  River; 
Charlestown  Harbor;  the  North  and  South  Edisto  Rivers;  St.  Helena,  Port  Royal, 
Calibogue,  Ossabaw,  St.  Catherine's,  Sapelo,  and  Doboy  Sounds;  and  Altamaha, 
Savannah,  Brunswick,  Sati 11a,  Cumberland,  St.  Mary's,  Nassau,  and  St.  John's 
Rivers.  The  biotic  resources  of  this  section  are  keyed  geographically  using 
east-west  UTM  grid  swaths. 
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Aquatic  Resources 

These  estuaries  are  extremely  productive  and  contain  high-energy  and  high- 
nutrient  inputs.  Consequently,  the  estuaries  support  a  diverse  and  abundant 
aquatic  population  and  are  critical  spawning  and  nursery  areas  for  numerous 
shellfish  and  finfish  species. 

a.  Widespread  species.  Oysters  and  clams  are  permanent  residents  of  these 
estuaries.  Species  of  commercial  and  recreational  importance  include  brown  and 
white  shrimp,  blue  crab,  menhaden,  spotted  seatrout,  weakfish,  spot,  Atlantic 
croaker,  southern,  northern,  and  gulf  kingfish,  red  and  black  drum,  bluefish, 
summer  and  southern  flounder,  and  sheepshead.  Adults  may  be  found  either  in  the 
rivers  and  sounds  or  in  the  coastal  waters. 

Within  the  Sea  Islands,  shrimp  and  blue  crab  comprise  the  majority  of  the 
total  commercial  fishery.  Shrimp  is  the  major  fishery  in  terms  of  volume  and 
commercial  value  in  South  Carolina  and  Georgia.  White  shrimp  comprises  approx- 
imately 70  percent  of  the  fishery  and  brown  shrimp  comprises  about  30  percent; 
pink  shrimp  contributes  a  negligible  portion  to  the  total  catch.  Shrimp  is 
harvested  from  May  to  December  with  mature  white  shrimp  comprising  most  of  the 
catch  in  May  and  June,  young  brown  shrimp  comprising  most  of  the  catch  in  June 
through  August,  and  young  white  shrimp  comprising  most  of  the  catch  from  August 
through  December.  Adult  brown  shrimp  also  is  caught  offshore  June  through 
September. 

Several  anadromous  species,  including  the  Atlantic  sturgeon,  American  and 
hickory  shad,  blueback  herring,  alewife,  and  striped  bass,  migrate  through  this 
section  during  spring  to  spawn.  The  alewife,  however,  occurs  only  in  the  north- 
ern portion  of  this  section.  Other  species  occurring  in  the  Sea  Islands  section 
include  freshwater  species,  such  as  black  crappie,  channel  and  white  catfish, 
redbreast  sunfish,  warmouth,  bluegill,  and  largemouth  bass,  and  oceanic  species, 
such  as  black  sea  bass,  cobia,  Spanish  mackerel,  tarpon,  and  pompano.  Mullet, 
which  economically  is  one  of  the  largest  volume  yield  finfish  in  South  Carolina, 
cannot  be  commercially  fished  in  Georgia  waters. 

Threatened  and  endangered  aquatic  organisms  found  along  the  Sea  Islands 
coast  include  one  fish,  five  sea  turtles,  and  seven  marine  mammals.  The  short- 
nose  sturgeon  migrates  up  many  of  the  coastal  rivers,  and  the  loggerhead  turtle 
nests  along  the  Sea  Islands  ocean  beaches.  The  Florida  manatee  rarely  inhabits 
the  rivers,  bays,  and  coastal  waters  of  the  Georgia  and  South  Carolina  Sea 
Islands  during  the  summer.  This  mammal  is  more  common  in  Florida  waters,  partic- 
ularly the  St.  John's  River,  which  has  been  designated  as  a  critical  habitat  for 
the  manatee. 

b.  Geographic  inventory.  Lake  Moultrie  and  Lake  Marion  (grid  references 
NG88  and  NH60  and  vicinity)  are  famous  for  their  landlocked  striped  bass,  large- 
mouth  bass,  and  black  crappie.  These  lakes  are  rated  among  the  top  ten  fresh- 
water fishing  spots  in  the  world.  The  nearby  hatcheries  rear  striped  bass,  white 
perch,  and  white  bass,  which  are  stocked  in  these  lakes. 

The  most  significant  nesting  area  for  loggerhead  turtles  in  this  section 
extends  from  North  Inlet  to  Bull  Island  (grid  reference  PG78  to  PG23).  Mating 
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pairs  migrate  inshore  in  March  and  April,  and  nesting  occurs  from  mid-May  to  mid- 
August. 

Winyah  Bay  (grid  reference  PG68)  and  the  Black,  Pee  Dee,  and  Waccamaw  Rivers 
which  flow  into  the  bay  are  major  migration  routes  for  several  anadromous 
species.  As  a  result,  a  large  commercial  and  sport  fishery  has  developed  for 
American  shad,  hickory  shad,  blueback  herring,  alewife,  striped  bass,  and  Atlan- 
tic sturgeon.  The  season  for  sturgeon  occurs  offshore  during  March  and  April  and 
March  through  October  in  the  bays  and  rivers.  Winyah  Bay  (grid  reference  PG68) 
may  provide  an  overwintering  area  for  the  endangered  shortnose  sturgeon  while  the 
Pee  Dee-Waccamaw  Rivers  (grid  reference  PG69)  may  be  its  spawning  ground. 

The  Santee  estuary  (grid  reference  PG66)  contains  the  major  hard  clam  bed 
within  the  Sea  Islands  section.  The  Santee  River  is  a  migratory  route  for  the 
endangered  shortnose  sturgeon  and  may  be  a  spawning  ground  for  this  species.  The 
river  is  also  a  major  recreational  and  commercial  fishing  area  for  shad,  herring, 
and  striped  bass. 

Although  shrimp  is  harvested  along  the  entire  Sea  Islands  coast,  one  of  the 
most  productive  areas  is  the  nearshore  section  from  Bull's  Bay  to  Tybee  Island 
(grid  reference  PG34  to  NF13). 

The  Cooper  (grid  reference  PG02)  and  Edisto  (grid  reference  NG70)  Rivers  are 
major  recreational  and  commercial  fishing  grounds  for  shad,  herring,  and  striped 
bass.  The  South  Edisto  River  (grid  reference  NF69)  is  a  migratory  route  for  the 
endangered  shortnose  sturgeon.  The  inshore  areas,  including  St.  Helena  (grid 
•reference  NF59),  Port  Royal  (grid  reference  NF37),  and  Calibogue  (grid  reference 
NF15)  Sounds,  are  some  of  the  most  productive  harvest  areas  for  shrimp  along  the 
Sea  Islands  coast. 

In  Georgia  waters,  striped  bass  distribution  is  spotty;  this  species  is 
confined  to  major  rivers  and  adjacent  estuaries  and  is  not  usually  caught  off  the 
ocean  beaches.  Presently,  a  striped  bass  management  program  is  underway  to 
augment  existing  populations  in  the  Savannah  (grid  reference  NF04),  Ogeechee 
(grid  reference  MF92),  and  Altamaha  (grid  reference  ME76)  Rivers.  The  Savannah 
River  is  important  for  providing  the  striped  bass  with  a  spawning  habitat,  and 
the  Altamaha  River  is  a  candidate  for  designation  as  a  scenic  river.  In  addition 
to  the  striped  bass  migrations,  the  endangered  shortnose  sturgeon  also  migrates 
up  the  Savannah,  Ogeechee,  and  Altamaha  Rivers. 

The  St.  Mary's  River  (grid  reference  MD69)  is  a  migratory  route  for  the 
endangered  shortnose  sturgeon. 

The  St.  John's  River  (grid  reference  MD66  and  upstream)  is  the  most  southern 
river  along  the  Atlantic  coast  that  supports  migrating  and  spawning  anadromous 
species.  The  Federally  endangered  shortnose  sturgeon  and  the  Atlantic  sturgeon, 
which  is  designated  as  threatened  in  Florida,  rarely  occur  in  this  river.  The 
St.  John's  River  is  unusual  because  many  oceanic  fish  are  found  in  its  upper 
reaches.  Several  drum  species,  as  well  as  sheepshead,  southern  flounder,  tarpon, 
and  ladyfish,  have  been  found  121  kilometers  (75  miles)  upstream  near  Palatka, 
Florida,  in  tidal  freshwater.  The  reason  for  this  distribution  appears  to  be  the 
numerous  salt  springs  that  drain  into  the  river.  The  St.  John's  River  is 
designated  by  Florida  as  a  critical  habitat  for  the  Florida  manatee. 
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Terrestrial  Resources 

More  than  two-thirds  of  the  coastal  portion  of  the  Sea  Islands  section  is 
forested.  This  section  contains  unique  elliptical  depressions  (Carolina  Bays) 
and  their  associated  plant  communities  of  cypress,  tupelo,  red  maple,  redbay,  and 
sweetbay.  In  many  areas  of  this  section,  forests  have  reverted  to  savannahs  due 
to  periodic  fires.  The  upland  communities  of  this  section  consist  largely  of 
southern  pines.  Marshes  are  abundant  on  the  Sea  Islands  and  wooded  swamps  are 
common  inland.  This  area  contains  some  of  the  most  extensive  well-developed  salt 
marshes  in  the  United  States.  The  islands  are  characterized  by  sand  dunes  and 
forest  and  shrub  communities  and  are  separated  from  the  mainland  by  tidal  bays, 
channels,  and  lagoons  fringed  by  marshes  and  mudflats. 

a.  Widespread  species.  The  large  diversity  of  habitats  gives  rise  to  a 
variety  of  wildlife  composed  principally  of  species  which  are  common  to  the  South 
Atlantic  Zone.  Transient  and  wintering  waterfowl  and  waterbirds  concentrate  in 
the  waters;  herons  and  egrets  breed  in  swamps;  and  shorebirds  and  marsh  birds 
nest  on  beaches  and  in  marshes. 

b.  Geographic  inventory.  A  number  of  unique  and  significant  vegetative 
features,  including  unusually  large  specimens,  virgin  stands,  or  rare  plants, 
occur  in  the  Sea  Islands  section.  These  features  are  delineated  on  the  accompa- 
nying inventory  maps  by  a  descriptor  (Tree  307)  symbol,  and  they  include  the 
following: 

Grid  Reference  Feature 

PG18  Pecan  (large  specimen) 

PG47  Washington  oak  (memorial  to  George  Washington) 

PG46  Southern  bayberry  (national  champion) 

PG16  Spruce  pine  (large  specimen) 

PG13         Muster  oak  (assembling  place  for  Revolutionary 
militia) 

PG12         Sea  oats  stand  (rare  plants) 

NG96         Red  mulberry  (national  champion); 
Chinese  tallowtree  (large  specimen) 

NG58         Black  gum  (large  specimen) 

NG66         American  beech  (large  specimen) 

NG84         Middleton  oak  (oldest  tree  in  South  Carolina, 
estimated  at  900  years) 

NG65         Waterlocust  and  eastern  hophornbeam  (large 
specimens) 
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Grid  Reference  Feature 

NG15         Slash  pine  (large  specimen) 

NG94         "The  Oaks"  (an  avenue  of  oak  trees  dating  back  to 
1600' s) 

NG93         Ginko  (large  specimen);  hangman's  oak  (old  tree  of 
historical  significance) 

NG62         Oak  Avenue  of  Dixie  Plantation  (aesthetically 
attractive) 

NG81  Angel  oak  (500  years  old) 

NF69  Cabbage  palmetto  (large  specimen) 

NF28  Live  oak  (national  co-champion) 

NF26  Loblolly-bay  and  redbay  (large  specimens) 

NF17  Southern  redcedar  (large  specimen) 

NG67  Swamp  cyrilla  (national  champion). 

Santee  National  Wildlife  Refuge  (grid  references  NH60  and  NG88)  is  the 
southernmost  refuge  in  the  South  Atlantic  Zone  where  Canada  geese  spend  the 
winter  in  large  numbers,  their  populations  often  reaching  20,000  birds.  Species 
which  inhabit  the  refuge  include  numerous  furbearers,  such  as  bobcat,  fox,  mink, 
muskrat,  deer,  and  raccoon,  and  threatened  or  endangered  species,  such  as  alliga- 
tor, red-cockaded  woodpecker,  peregrine  falcon,  and  occasionally  bald  eagle. 
Approximately  one  dozen  species  of  wintering  ducks  are  found  here,  with  total 
populations  as  high  as  150,000  individuals. 

Four  Holes  Swamp  Wilderness  Area  (grid  reference  NG58)  contains  the  largest 
remaining  virgin  stand  of  tupelo  and  cypress  trees  in  the  world.  Many  of  these 
trees  attain  heights  of  more  than  30  meters  (100  feet).  This  area  is  a  breeding 
ground  and  excellent  habitat  for  otter,  mink,  deer,  black  bear,  bobcat,  and  other 
furbearers.  In  addition,  a  variety  of  herons,  songbirds,  Mississippi  and  swal- 
low-tailed kites,  and  alligators  reside  here. 

The  Francis  Marion  National  Forest  (grid  reference  PG18  to  PG24)  covers 
97,000  hectares  (240,000  acres)  and  contains  diverse  habitats  for  landbird 
species.  The  rare  and  endangered  Bachman's  warbler  has  nested  here  in  the  past. 

Pumpkinseed  Island  (grid  reference  PG56)  is  a  major  wading  bird  nesting  site 
where  several  thousand  herons  and  egrets  breed  during  the  warmer  months.  The 
nesting  estimates  for  the  more  common  species  are  white  ibis  (10,000  to  15,000 
pairs),  glossy  ibis  (200  to  2,000  pairs),  Louisiana  heron  (2,000  to  2,500  pairs), 
snowy  egret  (250  to  800  pairs),  cattle  egret  (300  to  1,000  pairs),  and  great 
egret  (100  to  1,000  pairs). 
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A  primary  area  for  wildlife  on  the  Atlantic  coast  is  the  24,300  hectares 
(60,000  acres)  of  barrier  islands,  forests,  salt  marshes,  creeks,  waterways,  and 
beaches  composing  the  Cape  Romain  National  Wildlife  Refuge  (grid  reference  PG56 
to  PG23).  Most  of  the  Atlantic  coast  population  of  American  oystercatchers  and 
endangered  brown  pelicans  winters  at  Cape  Romain,  and  as  many  as  nine  species  of 
herons  and  egrets  also  winter  here.  Bull  Island,  in  the  refuge,  is  renowned  for 
its  abundant  and  diverse  bird  life  which  includes  many  songbirds,  marsh  birds, 
shorebirds,  wading  birds,  and  waterfowl.  Songbird  migrations  in  spring  are  often 
spectacular  because  of  their  size  and  variety.  Alligator,  otter,  and  whitetail 
deer  also  inhabit  this  refuge. 

An  important  tern  and  skimmer  nesting  area  is  on  Bird  Island  (grid  reference 
PG34).  About  2,000  black  skimmers  and  nearly  8,000  breeding  terns  of  four 
species  nest  here,  with  the  royal  tern  representing  the  largest  population. 

One  of  the  largest  white  ibis  rookeries  in  South  Carolina  is  at  grid  refer- 
ence PG24.  This  rookery  is  also  the  last  known  nesting  area  in  North  America  for 
the  endangered  Bachman's  warbler,  which  prefers  river  swamp  forests.  In  1929, 
two  confirmed  sightings  were  made  in  this  area  of  the  endangered,  and  now 
possibly  extinct,  ivory-billed  woodpecker.  Other  species  of  concern  nesting 
here  are  Swainson's  warblers,  osprey,  and  wood  storks. 

The  largest  wading  bird  rookery  on  the  Atlantic  coast  is  Drum  Island  (grid 
reference  PG03),  where  25,000  to  30,000  pairs  of  herons  and  egrets  nest  annually. 
The  most  common  species  and  nesting  estimates  are  white  ibis  (10,000  to  11,000 
pairs),  snowy  egret  (5,000  pairs),  glossy  ibis  (400  to  500  pairs),  yellow-crowned 
night  heron  (2,300  pairs),  and  little  blue  heron  (1,000  pairs).  At  this  rookery, 
approximately  25,000  young  wading  birds  are  produced  yearly. 

Magnolia  gardens  near  Charleston,  South  Carolina  (grid  reference  NG83), 
provide  an  excellent  habitat  for  different  types  of  waterbirds,  waterfowl,  and 
songbirds.  Anhingas,>  herons,  egrets,  ibises,  ospreys,  ducks,  warblers,  and 
occasionally  bald  eagles  are  found  here. 

A  major  colonial  shorebird  nesting  site  is  at  Bird  Bank,  South  Carolina 
(grid  reference  NG91),  where  over  18,000  pairs  have  been  counted  in  one  season. 
Major  breeding  species  and  nesting  pair  estimates  are  royal  tern  (3,400  to  10,400 
pairs),  laughing  gull  (160  to  3,000  pairs),  least  tern  (500  pairs),  black  skimmer 
(468  pairs),  and  gull-billed  tern  (64  to  200  pairs). 

Another  area  containing  large  numbers  of  nesting  shorebirds  is  Deveaux  Bank 
(grid  reference  NG70)  where  a  total  of  nearly  24,000  pairs  were  counted  on  two 
occasions  in  1  year.  This  count  included  royal  tern  (18,400  pairs),  laughing 
gull  (7,300  pairs),  brown  pelican  (535  pairs),  black  skimmer  (700  pairs),  and 
sandwich  tern  (300  pairs).  Nearby  White  Island  (grid  reference  NG90)  serves  as  a 
nesting  site  for  more  than  3,000  endangered  brown  pelicans. 

A  portion  of  the  Ashepoo-Combahee-Edisto  River  Basin  (grid  reference  NG60) 
is  an  exceptional  area  containing  undisturbed  bottom  land,  hardwood,  and 
brackish  and  freshwater  impoundments.  Six  active  bald  eagle  nests,  the  largest 
concentration  of  bald  eagles  in  South  Carolina,  are  found  here.  This  area  also 
contains  large  populations  of  many  other  species,  including  waterfowl  in  winter, 
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red-cock aded  woodpeckers,  American  alligators,  wood  storks,  Mississippi  kites, 
ospreys,  Swainson's  warblers,  black  bears,  river  otters,  and  bobcats. 

The  area  near  grid  reference  MF99  is  a  complex  of  fire-maintained  savannahs 
which  support  extremely  diverse  populations  of  amphibians  and  reptiles.  More 
than  100  species  have  been  recorded  here,  and  the  area  is  nationally  known  among 
herpetologists  for  its  extraordinary  species  diversity. 

The  Savannah  National  Wildlife  Refuge  (grid  reference  MF87  to  MF95)  is  one 
of  the  nation's  oldest  refuges;  it  harbors  an  abundance  of  diverse  wildlife. 
Large  numbers  of  wood  ducks,  hawks,  wading  birds,  marsh  birds,  alligators,  rep- 
tiles, and  amphibians  are  found  here.  Wood  ducks  probably  nest  in  greater 
numbers  here  than  at  any  other  refuge,  and  the  wood  duck  population  often  reaches 
20,000  individuals. 

Nearly  7,000  wading  birds  nest  at  Satilla  River  (grid  reference  ME52), 
including  white  ibis  (3,500  pairs),  Louisiana  heron  (700  to  2,000  pairs),  great 
egret  (600  to  1,000  pairs),  and  snowy  egret  (600  to  1,000  pairs). 

6.6    EAST  FLORIDA  (GRID  REFERENCE  MD66  TO  NU88) 

The  East  Florida  section  of  the  South  Atlantic  Zone  extends  from  the  St. 
John's  River  to  Fort  Lauderdale  on  the  south,  a  distance  of  some  483  kilometers 
(300  miles).  This  coastline  differs  markedly  from  the  Sea  Islands  section 
because  the  East  Florida  coast  is  characterized  by  long  barrier  islands  which 
protect  narrow,  shallow,  coastal  lagoons.  These  lagoons,  which  include  the 
Tolomato,  Matanzas,  and  Halifax  Rivers,  Mosquito  Lagoon,  Banana,  Indian,  and  St. 
Lucie  Rivers,  Hobe  Sound,  and  Lake  Worth,  are  connected  to  the  sea  through 
inlets.  Since  they  receive  freshwater  from  only  a  few  small  rivers  and  streams, 
these  lagoons  normally  have  high  salinities  except  during  the  rainy  season,  when 
they  receive  large  quantities  of  freshwater.  Tidal  marshes  and  seagrass  beds 
characteristically  rim  the  lagoonal  rivers  in  the  north,  but  in  the  southern  half 
of  this  section,  mangrove  swamps  become  prominent.  Many  of  the  coastal  areas 
have  been  set  aside  by  Florida  as  aquatic  preserves. 

The  Continental  Shelf  on  the  East  Florida  coast  becomes  increasingly  narrow 
toward  the  south;  at  Fort  Pierce,  it  is  32  kilometers  (20  miles)  wide  and  at  Fort 
Lauderdale,  it  is  6  kilometers  (4  miles)  wide.  The  warm  tropical  currents  of  the 
Gulf  Stream  also  are  close  to  the  coast  in  this  area.  The  sediments  of  the  shelf 
are  basically  sandy  here,  but  hard  bottom  areas  and  coral  reefs  are  sometimes 
present.  In  the  northern  portion  of  this  section,  these  reefs  mostly  occur 
beyond  the  three-mile  limit;  however,  in  the  area  extending  southward  from  Cocoa 
Beach  (grid  reference  NB33),  the  reef  lines  are  in  the  coastal  zone. 

The  biotic  resources  for  this  section  are  keyed  geographically  using  east- 
west  UTM  grid  swaths. 

Aquatic  Resources 

a.  Widespread  species.  These  features  provide  for  a  variety  of  aquatic 
habitats  and  a  high  diversity  of  aquatic  organisms,  which  includes  more  than  500 
species  of  shellfish  and  finfish.  Hard  clam,  blue  crab,  and  oyster  are  found  in 
the  lagoonal  estuaries  and  are  of  commercial  and  recreational  importance.  Many 
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estuarine-dependent  species  comnon  to  the  Middle  and  South  Atlantic  Zones  are 
also  found  in  the  East  Florida  section,  including  white,  brown,  and  pink  shrimp, 
summer  and  southern  flounder,  bluefish,  Atlantic  croaker,  spot,  spotted  sea- 
trout,  weakfish,  red  and  black  drum,  southern  and  gulf  kingfish,  striped  and 
white  mullet,  and  menhaden.  These  species  mostly  spawn  in  the  ocean,  but  species 
such  as  the  spotted  seatrout  and  weakfish  spawn  in  the  brackish  portion  of  the 
estuaries.  Juveniles  use  lagoons  as  nursery  grounds  during  the  summer. 

White  and  brown  shrimp  are  the  most  valuable  commercial  shellfish  in  this 
section,  whereas  king  and  Spanish  mackerel  and  snappers  are  the  most  valuable 
finfish.  Menhaden,  however,  is  the  major  commercial  species  harvested  by  volume, 

Seagrass  beds  in  this  section,  particularly  in  the  south,  are  composed  of 
turtle  grass  (Thalassia  testudinum)  and  manatee  grass  (Syringodium  f iliforme) . 
Many  tropical  migrants,  including  tarpon,  pompano,  snook,  ladyfish,  pigfish,  and 
grunt,  use  the  lagoons  as  nursery  areas.  Adults  of  temperate  and  tropical 
species  are  found  along  the  entire  coast. 

Several  tropical  oceanic  species,  including  king  and  Spanish  mackerel, 
grouper,  snapper,  little  tunny,  and  sailfish,  also  are  of  commercial  and  recre- 
ational importance  to  the  East  Florida  fishery.  North  of  Palm  Beach  (grid 
reference  NV95),  most  fishing  for  the  Spanish  mackerel  is  conducted  offshore  from 
March  to  October,  while  to  the  south,  fishing  for  both  species  occurs  during 
October  through  April. 

The  grouper  family  is  represented  by  numerous  species,  including  the  gag, 
the  speckled  hind,  and  the  Nassau,  black,  red,  and  warsaw  grouper,  and  the 
jewfish,  of  which  the  latter  three  are  the  most  important  inshore  species.  These 
groupers  are  fished  throughout  the  year.  The  snapper  family  is  represented  by 
the  lane,  silk,  mutton,  gray,  vermilion,  red,  and  yellowtail  snappers.  The 
latter  four  tend  to  be  the  most  common  inshore  species  south  of  Palm  Beach  (grid 
reference  NV94).  Although  these  species  are  fished  all  year,  the  best  fishing 
generally  occurs  in  the  spring  and  fall.  The  sailfish  is  concentrated  in  the 
East  Florida  section  during  November  through  February. 

Five  threatened  and  endangered  sea  turtles  and  seven  marine  mammals  are 
present  in  East  Florida  coastal  waters,  several  of  which  are  of  particular 
importance.  These  species  include  the  loggerhead  turtle,  green  sea  turtle, 
leatherback  turtle,  and  the  Florida  manatee. 

The  loggerhead  turtle  nests  throughout  the  East  Florida  coast.  It  is 
estimated  that  19,895  nests  are  dug  in  Florida  each  year  by  approximately  14,210 
females  which  comprise  90  percent  of  the  total  U.S.  population.  For  the  Atlantic 
coast,  the  green  sea  turtle  nests  only  in  Florida,  where  its  population  is 
estimated  at  about  50  mature  females.  Leatherback  turtle  nests  along  the  Atlan- 
tic coast  are  rare,  but  some  10  to  12  nests  occur  annually,  and  all  are  located  in 
Florida. 

A  major  portion  of  the  Florida  manatee  population  in  the  United  States  (750 
to  850  individuals)  is  in  East  Florida  where  some  400  to  500  individuals  occur. 
The  center  for  the  manatee  population  in  East  Florida  is  in  the  St.  John's  River 
and  along  the  coastal  zone  between  New  Smyrna  Beach  and  the  St.  Lucie  River  (grid 
reference  NC01  to  NA80).  Locations  where  Florida  has  set  aside  numerous  habitats 
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which  are  critical  to  the  continued  existence  of  the  manatee  are  shown  on  the 
East  Florida  inventory  maps.  Several  of  these  areas  are  legal  sanctuaries  in 
which  motorboat  speeds  and  operations  are  limited  between  November  15  and 
March  31. 

b.  Geographic  inventory.  Leatherback  turtles  rarely  nest  along  the  Atlan- 
tic coast;  however,  nesting  is  reported  to  occur  as  far  north  as  Flagler  Beach 
(grid  reference  MC86)  and  as  far  south  as  Miami  (grid  reference  NU85). 

The  wide  Continental  Shelf  and  well-developed  estuarine  system,  charac- 
terizing the  coastline  of  the  northern  portion  of  the  East  Florida  section,  from 
the  St.  John's  River  (grid  reference  MD66)  to  St.  Lucie  Inlet  (grid  reference 
NA80),  contain  a  major  commercial  concentration  of  estuarine-dependent  temperate 
species  including  drum,  flounder,  shrimp,  and  menhaden. 

Indian  River,  the  largest  estuarine  system  in  East  Florida  (grid  reference 
NB18  to  NA80),  contains  major  populations  of  hard  clam,  blue  crab,  oyster,  and 
mullet.  The  spotted  seatrout  is  the  most  sought  after  recreational  species  in 
the  river  and  is  the  only  game  fish  that  spends  its  entire  life  cycle  within  the 
estuary. 

The  area  extending  from  Cape  Canaveral  (grid  reference  NB44)  to  Palm  Beach 
(grid  reference  NV94)  and,  in  particular,  Hutchinson  Island  and  Jupiter  Island 
(grid  reference  NA73  to  NV89),  on  the  seaward  side  of  Indian  River,  is  the  major 
sea  turtle  nesting  area  along  the  Atlantic  coast.  Species  which  nest  here 
include  the  threatened  loggerhead  turtle  and  the  endangered  green  sea  turtle.  A 
single  nesting  of  the  endangered  hawksbill  was  reported  in  1974  on  Jupiter 
Island. 

Bluefish  concentrates  from  Sebastian  Inlet  (grid  reference  NA58)  to  Lake 
Worth  Inlet  (grid  reference  NV93)  during  November  through  April;  however,  this 
species  migrates  northward  during  the  summer.  The  sailfish,  one  of  the  most 
sought  after  recreational  species,  is  concentrated  from  Fort  Pierce  (grid  refer- 
ence NA63)  to  Jupiter  Inlet  (grid  reference  NV98)  in  18  to  76  meters  (60  to 
250  feet)  of  water  during  November  to  February. 

The  leatherback  turtle  nests  only  rarely  along  the  Atlantic  coast,  mainly  in 
Martin  and  Palm  Beach  Counties  (grid  reference  NA71  to  NV91). 

In  the  southern  portion  of  the  East  Florida  section,  extending  southward 
from  St.  Lucie  Inlet  (grid  reference  NA80),  the  high-relief  coral  outcrops  are 
well -developed  inshore.  As  a  result,  many  of  the  species  which  prefer  this 
habitat,  including  groupers,  snappers,  and  king  and  Spanish  mackerel,  are  in 
abundance  in  these  areas.  The  spiny  lobster  also  becomes  more  abundant  in  this 
stretch. 

Gray,  vermilion,  red,  and  yellowtail  snappers  tend  to  be  the  most  common 
inshore  species  south  of  Palm  Beach  (grid  reference  NV94). 

Terrestrial  Resources 

Numerous  salt  marshes  border  the  lagoons  and  rivers  in  the  northern  portion 
of  East  Florida  although  mangroves  grow  in  scattered  clumps  around  Mosquito 
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Lagoon  (grid  reference  NB37).  To  the  south,  the  mangroves  gradually  become  more 
abundant  and  replace  the  northern  section's  salt  marshes.  The  mainland  of  East 
Florida  contains  many  different  habitat  types;  the  more  important  habitats  for 
wildlife  include  pinelands,  scrublands,  and  swamps.  Pinelands  consist  of  open 
forests  containing  longleaf  and  slash  pines  with  shrub  thickets.  Scrublands 
support  scrub  oaks  and  thickets  of  saw  palmetto.  Swamps  contain  cypress  and 
hardwoods. 

a.  Widespread  species.  Large  numbers  of  animals  breed  in  Florida's  marshes 
and  swamps  and  their  ecotones.  Birds  are  plentiful  and  include  many  species  of 
heron,  egret,  ibis,  and  other  waterbirds  common  to  the  South  Atlantic  Zone. 
Shorebirds  commonly  breed  in  this  section;  however,  major  nesting  sites  for 
shorebirds  or  wading  birds,  and  the  species  diversity,  are  not  as  great  as  in 
other  sections  of  the  South  Atlantic  Zone.  Although  the  total  number  of  breeding 
species  is  relatively  small,  winter  concentrations  are  often  extremely  large.  In 
the  winter,  the  lesser  scaup  and  the  American  coot  are  the  most  abundant  water- 
fowl. 

b.  Geographic  inventory.  One  of  the  least  disturbed  swamp  areas  in  east- 
central  Florida,  near  grid  reference  NCOO  to  NB19,  includes  a  wood  stork  rookery, 
containing  100  to  200  nests.  This  swamp  also  serves  as  a  nesting  area  for  other 
wading  birds  and  ospreys. 

The  area  adjacent  to  the  Cape  Canaveral  Peninsula  and  Merritt  Island 
National  Wildlife  Refuge  (grid  reference  NB28  to  NB34)  contains  some  of  the  most 
impressive  bird  concentrations  in  the  South  Atlantic  Zone.  Among  species  of 
special  status  which  have  been  sighted  here  are  the  bald  eagle,  peregrine  falcon, 
brown  pelican  (with  up  to  400  nests),  dusky  seaside  sparrow,  and  American  alliga- 
tor. The  rare  wood  stork  also  breeds  here  and  occupies  about  300  nests.  This 
area  contains  the  largest  number  of  wading  bird  species  on  the  East  Coast. 
Eleven  species  of  herons,  egrets,  and  ibises  nest  yearly.  Large  numbers  of 
songbirds  and  raptors  migrate  through  this  area,  often  stopping  over  for  short 
periods  of  time.  Winter  concentrations  of  waterfowl  may  attain  populations  of 
more  than  70,000  birds  and  may  include  23  different  species. 

Saint  Johns  National  Wildlife  Refuge  (grid  references  NB15  and  NB14)  was 
established  to  provide  a  breeding  habitat  for  the  endangered  dusky  seaside  spar- 
row. All  of  the  known  males  (less  than  30)  of  this  endangered  species  congregate 
here  in  the  spring.  The  population  of  females  may  be  even  less. 

The  area  between  grid  references  NB03  and  NB04,  containing  extensive 
marshes,  is  considered  as  a  potential  habitat  for  the  dusky  seaside  sparrow. 
Important  species  common  to  this  area  include  the  bald  eagle,  American  alligator, 
eastern  indigo  snake,  Florida  sandhill  crane,  osprey,  and  wood  stork. 

Pelican  Island  National  Wildlife  Refuge  (grid  reference  NA57)  is  histor- 
ically important,  since  it  was  the  first  National  Wildlife  Refuge  in  the  United 
States.  This  site,  formerly  was  the  only  known  nesting  area  for  the  brown 
pelican,  but  now  it  also  is  important  to  a  number  of  other  species  including 
heron,  egret,  ibis,  anhinga,  and  double-crested  cormorant. 
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6.7  BISCAYNE  BAY  (GRID  REFERENCE  NU88  TO  NT68) 

The  Biscayne  Bay  section,  extending  from  Fort  Lauderdale  (grid  reference 
NU88)  to  the  southern  end  of  the  Atlantic  Coastal  Zone  at  Garden  Cove  (grid 
reference  NT68),  represents  a  transition  between  the  sandy  barrier  islands  to  the 
north  and  the  low  rocky,  remnant  coral  reef  islands  to  the  south.  From  Fort 
Lauderdale  (grid  reference  NU88)  to  Soldier  Key  (grid  reference  NU83),  the  coast 
is  characterized  by  rocky  reefs  with  encrusting  corals  and  sponges;  south  of 
Soldier  Key,  living,  reef-building  corals  predominate.  These  reefs  are  distrib- 
uted in  three  distinct  chains;  the  first  or  inside  reef  is  located  in  3  to 
6  meters  (10  to  20  feet)  of  water.  The  second  or  outer  reef  runs  along  the 
21-meter  (70  foot)  contour,  and  third  or  deep  reef  runs  along  the  37-meter 
(120-foot)  contour.  Due  to  map  scale  limitations,  only  the  second  and  third 
reefs  are  shown  on  the  inventory  maps. 

Other  distinctive  features  within  the  Biscayne  Bay  section  include  the 
extremely  narrow  Continental  Shelf  ranging  from  5  kilometers  (3  miles)  off  Miami 
Beach  to  16  kilometers  (10  miles)  off  the  Florida  Keys  and  the  proximity  of  the 
Gulf  Stream  to  land--along  the  37-meter  (120-foot)  contour. 

The  biotic  resources  of  this  section  are  keyed  geographically  using  east- 
west  UTM  grid  swaths. 

Aquatic  Resources 

a.  Widespread  species.  Two  species  which  are  both  unique  and  of  commercial 
importance  to  the  Biscayne  Bay  section  are  the  spiny  lobster  and  stone  crab.  The 
spiny  lobster  is  the  most  valuable  fishery  in  this  region. 

Most  of  the  major  commercial  and  recreational  fish  species  are  associated 
with  the  nearshore  reef  system  and  are  evenly  distributed  throughout  this  sec- 
tion. The  bays,  ocean  beach,  and  first  reef  provide  a  habitat  for  spotted 
seatrout,  southern  and  gulf  kingfish,  pompano,  tarpon,  snook,  Spanish  mackerel, 
ladyfish  and  juvenile  groupers,  snappers,  and  jacks.  The  second  reef  provides  a 
habitat  for  adult  groupers  and  snappers.  These  species  also  are  found  seaward  of 
the  second  reef  out  to  the  third  reef,  along  with  adult  jack,  king  mackerel,  and 
sailfish.  Swordfish  occasionally  occurs  nearshore,  but  it  is  more  common  beyond 
the  183-meter  (600-foot)  contour  over  high-relief  rock  and  coral  environments. 
Although  these  species  are  fished  all  year,  the  best  seasons  are  generally  from 
mid-fall  through  spring,  since  many  species  migrate  to  deeper  or  more  northern 
waters  during  the  summer  months. 

b.  Geographic  inventory.  Major  aquatic  parks  in  this  section  include 
Biscayne  Bay  Aquatic  Preserve  (grid  reference  NU86  to  NT69),  Biscayne  National 
Monument  (grid  reference  NU62  to  NU80),  and  John  Pennekamp  Coral  Reef  State  Park 
(grid  reference  NU70  to  NT56). 

Several  aquatic  species  of  special  status  inhabit  the  coastal  portion  of 
Biscayne  Bay,  although  they  are  only  rarely  observed;  they  include  seven  species 
of  marine  mammals  and  five  species  of  sea  turtles.  The  Florida  manatee  occurs 
throughout  the  section  and  is  particularly  prominent  in  the  northern  portion  of 
Biscayne  Bay  (grid  reference  NU86  to  NU73),  which  is  a  designated  critical 
habitat.  Loggerhead,  green  sea,  and  leatherback  turtle  nesting  areas  have  been 
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reported  on  the  beaches  near  Fort  Lauderdale  and  Hollywood  (grid  references  NU88 
and  NU87). 

Along  the  coast  around  southern  Biscayne  Bay  and  Card  and  Barnes  Sounds 
(grid  reference  NU62  to  NT58),  unique  mangrove  swamps,  composed  of  red,  black, 
and  white  mangroves,  and  numerous  forms  of  algae  provide  a  high  input  of  nutri- 
ents and  energy  into  the  surrounding  aquatic  ecosystem.  The  mangrove  swamps  also 
serve  as  nursery  areas  for  several  major  recreational  and  commercial  aquatic 
species  in  the  area,  including  menhaden,  mullet,  spotted  seatrout,  red  drum, 
snapper,  pompano,  tarpon,  snook,  and  shrimp. 

Terrestrial  Resources 

The  Biscayne  Bay  section  is  considered  to  be  a  subtropical  region.  The 
inland  portions  of  this  section  are  dominated  by  pinelands,  composed  principally 
of  slash  pine  and  an  understory  containing  numerous  tropical  plants.  Coastal 
marshes  are  interspersed  with  mangrove  swamps  throughout  this  section,  and  on  the 
northern  keys,  a  variety  of  mangroves  and  tropical  hardwood  trees  are  found. 

a.  Widespread  species.  Some  93  species  of  birds  occur  regularly  on  the 
keys  and  12  species  nest  here.  The  most  common  species  include  the  following: 
brown  pelican,  double-crested  cormorant,  magnificent  frigate-bird,  bald  eagle, 
osprey,  great  blue  (white)  heron,  and  red  egret.  Important  mammals  which  occur 
on  the  islands  include  bobcat,  raccoon,  and  opossum. 

b.  Geographical  inventory.  Large  breeding  colonies  of  wading  birds  or 
shorebirds  are  not  known  to  inhabit  this  section,  but  the  area  centered  around 
metropolitan  Miami  (grid  reference  NU76  to  NU73)  is  unique  for  its  exotic  bird 
species,  many  of  which  have  been  introduced  from  tropical  Latin  American  and 
Caribbean  regions.  Some  of  these  species  have  established  breeding  populations 
in  this  locality,  and  may  expand  their  range  northward  when  they  become  part  of 
the  regional  fauna. 

The  major  portion  of  the  38,900  hectares  (96,000  acres)  which  composes 
Biscayne  National  Monument  (grid  reference  NU62  to  NU80)  consists  of  a  marine  and 
reef  community,  and  25  islands  (keys)  lie  within  its  borders.  Since  this  park  is 
in  proximity  to  temperate  and  tropic  zones,  it  contains  important  habitats  for 
wildlife  for  both  zones. 

The  critical  habitat  for  the  American  crocodile,  designated  as  endangered 
by  the  FWS,  includes  the  area  defined  by  grid  reference  NU61  to  NT67. 

On  north  Key  Largo  two  sites  (grid  references  NT79  and  NT68)  are  especially 
important  for  a  number  of  species.  The  upland  portions  of  these  sites  consist  of 
tropical  hardwood  hammocks,  a  vegetative  type  which  is  nearly  extinct  in  Florida. 
A  total  of  about  ten  species  of  special  status,  or  concern,  are  either  permanent 
or  seasonal  residents  at  these  sites.  The  woodlands  at  the  sites  are  the  sole 
habitat  suitable  for  the  Key  Largo  wood  rat  and  the  Key  Largo  cotton  mouse. 
These  sites  also  are  the  only  known  nesting  locations  of  American  crocodile 
outside  of  Everglades  National  Park;  in  1978,  five  nests  were  located  on  north 
Key  Largo. 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  includes 
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